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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

CARDIFF MEETING. 

AUGUST 24-28, inclusive. 

For Terms of Membership and Programme 
Apply to 

BRITISH ASSOCIATION, Burlington House, London, W.1, or 

City Hall, Cardiff. 

ROYAL SCHOOL OF MINES. 
FRECHEVILLE RESEARCH FELLOWSHIPS. 

The Imperial College of Science and Technology, South Kensington, 
London, S.W.7, with which the Royal School of Mines is incorporated, is 
offering two RESEARCH FELLOWSHIPS of £300 a year each, tenable 
for one year and possibly renewable for a second year, to aid in carrying out 
any investigation or research connected with Mining, Mining Geology, 
Metallurgy, or the Technology of Vil, which in the opinion of the Selection 
Committee is of sufficient use or promise. 

Applicants who may be Associates of the Royal School of Mines or others, 
and preferably men with some practical experience, should apply in writing 
to the Secretary of the College (from whom further particulars may be 
obtained) before September 1, 1920 giving the nature of the proposed 
investigation, qualifications for the work and references. 

It is anticipated that the Committee will make the awards by the end of 
November, so that the Fellowships and work may begin on January 1, 192t. 
Holders will be expected to devote their whole time to the work which may 
be conducted at the Imperial College or in special circumstances elsewhere 
at the discretion of the Committee. 

THE UNIVERSITY COLLEGE OF 
SWANSEA. 

Principal—T. FRANKLIN SIBLy, D.Sc., F.G.S. 

HEADS OF DEPARTMENTS— 

METALLURGY Professor C. A. Epwarns, D.Sc., M.I.M.M. 
ENGINEERING ... (Professor to be appointed.) 

MATHEMATICS .... ie > R. Ricuarpson, D.S.O., B.Sc., 

PHYSICS 
CHEMISTRY 
GEOLOGY ... 

Professor E. J. Evans, D.Sc., A.R.C.S. 

Professor J. E. Coatrs, O.B.E., D.Sc., F-1.C. 

Artuur E. Trueman, D.Sc., F.G.S. 

The first SESSION will open on TUESDAY, OCTOBER s, 1920, and 
Courses of Study in preparation for Degrees in Pure and Applied Science 
of the University of Wales will be provided in the above Departments. 

Courses of Study will also be provided in preparation for College 
Diplomas in Metallurgy and Engineering. Facilities can be given for 
special studies in Higher Mathematics. 

Intending students should apply to the undersigned at an early date for 
a form of application for admission to the College. 

(Signed) EDWIN DREW, Registrar. 
July, 1920. 

ROYAL AIR FORCE SCHOOLS OF 
TECHNICAL TRAINING (BOYS). 

Aaplentions are invited for a number of vacancies in GRADE III 
(As STANT MASTERS) on the Civilian Educational Staff of the Schools 
for Boy Mechanics at the undermentioned Royal Air Force Stations :— 
Cranwell, near Sleaford, Lincs. 
Halton, near Wendover, Bucks. 
The subjects of instruction include Practical Mathematics, Applied 

Mechanics, General Physics, Drawing, and English (1 ge, li 
Seography, history, and civics) 

Candidates must possess a University degree or equi 1 on, 
and will be required to teach either (1) Mathematics and Science, or 
ap <= preferably with Mathematics or Sci as a subsidiary subject. 

he Salary Scales, to which the full Civil Service bonus will be added, 
are as follows :— 

] tH 

Approximate rate 
with current bonus 

Basic Scale. (subject to variation). 
Grade _ I (Headmaster) £450-20-£550 £757 to £904 

pie II (Senior Master) 4250~10-£300- 464 to £757 
15-, 

» Ill (Assistant Master) £150-10-£200- £308 to £611 

15-4350 
In fixing the initial rates of salary in appointments to Grade III, allowance 

may be made for previous experience ofa suitable character upto a maximum 
of ten years (ten increments of the scale). 

For those who complete three or more years of service there will be a 
scheme of deferred pay in lieu of pension. 

Forms of application with further particulars can be obtained on 
application to the Secretary (T.2.b.), Air Ministry, Kingsway, W.C.2. 

EAST LONDON COLLEGE 
(UNIVERSITY OF LONDON), 

MILE END ROAD, E.r. 

PASS AND HONOURS COURSES IN THE 
FACULTIES OF ARTS, 

SCIENCE AND ENGINEERING. 
FIRST YEAR MEDICAL COURSE. 

POST GRADUATE AND RESEARCH WORK, 

EVENING COURSES IN HONOURS, MATHEMATICS, 
M.A. FRENCH, M.A. & M.Sc. MATHEMATICS. 

RESEARCH WORK IN EXPERIMENTAL SUBJECTS. 

SESSION COMMENCES SEPTEMBER 27. 

COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 

KNARESBOROUGH RURAL SECONDARY 
SCHOOL (Boys and Girls). 

Applications are invited for the following posts :— 
(1) An ASSISTANT MASTER (Graduate). 

Principal subject, either Biology, or Chemistry and Physics. 
Subsidiary subject, Nature Study. 
Gardening and School Gaines a recommendation. 
Salary according to West -Riding Scale -with Bonus, pending the 

announcement of the Burnham Scale. 
Commencing salary not less than £240 or more than £360, allowance 

being made for previous experience (including approved War Service) and 
for post-graduate training for the teaching profession. These figures include 
Bonus. 

(2) An ASSISTANT MISTRESS (Graduate). 
Principal subject, Mathematics. Subsidiary subject, Geography or 

History. 
Salary according to West Riding Scale with Bonus, pending the 

announcement of the Burnham Scale. 
Commencing salary not less than £210 or more than £310, allowance 

being made for previous experience and for post-graduate training for the 
teaching profession. These figures include Bonus. 

Forms of application may be obtained from the EpucaTion DEPARTMENT, 
Secondary Branch, County Hall, Wakefield, and must be completed and 
returned so as to arrive not later than 9 a.m. on August 9, 1920, accompanied 
by copies of not more than three recent testimonials. 

Canvassing will be a disqualification. 

VACANCIES FOR LECTURERS 

IN BOTANY. 

Applications are invited for vacant posts of LECTURERS in BOTANY 
a SCHOOLS OF AGRICULTURE in the UNION OF SOUTH 
A 

Candidates should be graduates in Science of recognised Universities, 
and have special knowledge in Botany. 

Experience gained in Agricultural Botany is very: desirable. 
Duties include the instruction of students and the carrying out of ex- 

periment and investigation work. 
Salary £400 per annum, rising, subject to satisfactory service, by annual 

increments of £30 per annum to £550 per annum. 
Free furnished quarters are provided to single men, board being obtain- 

able at the Schools at a charge of £50 per annum. 
Free house (or an allowance in lieu thereof) is granted to a married man. 
A temporary war bonus is also payable under present conditions. 
Appointments will be considered at an advanced step in the scale if the 

successful applicant possesses exceptional qualifications or experience. 
The appointments will be under contract for a period of three years, and 

jew A become permanent at the end of that time, provided the appointee 
makes himself conversant with both official languages. 
Passage.—First Class Passage from Southampton te Capetown will be 
pplied to the appoi only, and First Class Fare over the South African 

Railways. 
Applications (in duplicate), giving particulars of age, qualifications, and ex- 
rience, accompanied by copies of testimonials (also in duplicate), should be 

lodged with the Secretary, Office of the High Commissioner for the Union 
of South Africa, 32 Victoria Street, London, S.W.1, not later than 
August 7, 1920. 

THE UNIVERSITY COLLEGE OF 
SWANSEA. 

Applications are invited for the post of ASSISTANT LECTURER in 
MATHEMATICS. Salary £300 to £350 per annum. The appointment 
will date from October 1, 1920. 

Further particulars may be obtained from the undersigned, by whom 
applications, with testimonials (which need not be printed), must be received 
on or before August 14, 1920. ; 

EDWIN DREW, Registrar 
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Editorial and Publishing Offices: 

MACMILLAN & CO., LTD., 

ST. MARTIN’S STREET, LONDON, W.C.2. 

Advertisements and business letters should be 

addressed to the Publishers. 

Editorial communications to the Editor. 

Telegraphic Address: PHUSIS, LONDON. 

Telephone Number: GERRARD 8830. 

A Chemical Service for India. 
HE constructive proposals put forwatd in the 

Report of the Indian Industrial Commission, 

1916-18, presided over by Sir Thomas Holland, 

were dependent on the acceptance of two prin- 

ciples: (1) That in future Government must play 

an active part in the industrial development of 

the country, with the aim of making India more 
self-contained in respect of men and material; 

(2) that it is impossible for Government to under- 

take that part unless provided with adequate ad- 
ministrative equipment and fore-armed with trust- 
worthy scientific and technical advice. 

The Report under consideration } is the work of 

a Committee which sat in Simla, from February 16 

until February 28 of this year, after the president 

with two members of the Committee had toured 

through the provinces. The Committee was ap- 

pointed “to formulate proposals for the organisa- 

tion of a Chemical Service for India and for the 

location and equipment of research laboratories.” 

Prof. J. F. Thorpe, professor of organic chem- 

istry in the Imperial College of Science and Tech- 

nology, London, was president of the Committee. 

His associates were Dr. K. S. Caldwell, principal 

of Patna College; Mr. R. W. Davies, district 

and sessions judge, North Arcot, Madras Presi- 

dency; Dr. W. Harrison, Imperial agricultural 

chemist, Research Institute, Pusa; Sir P. C. Ray, 

professor of chemistry, University College of 

Science, Calcutta; Dr. J. L. Simonsen, forest 

chemist, Forest Research Institute and College, 
Dehra Dun; Dr. J. J. Sudborough, professor 

of organic chemistry, Indian Institute of Science, 

Bangalore. 

The terms of reference to the Committee were : 

(1) To consider whether an Mi-India Chemical 
Service is the best and most suitable method of 

1 Report of the Chemical Services Committee, 1920. (Simla: Govern- 
ment Central Press.) 
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overcoming the difficulties and deficiencies pointed 
out by the Indian Industrial Commission. 

(2) In the event of the Committee approving 
the principle of an all-India service, to devise 
terms of recruitment, employment and organisa- 
tion; to indicate the extent to which chemists 
already in Government employ should be included 
in that service; and to suggest what should be the 
relations of the proposed organisation with the 
public and with Departments of the Government 
of India and of Local Governments. 

(3) In particular to frame proposals for the loca- 
tion, scope and organisation of institutions for 
chemical research. 

During his tour Prof. Thorpe became satisfied 

that the development of the chemical industries of 

India could be adequately realised only through 

the agency of an efficient Government Chemical 

Service. Nowhere did he find an effective organ- 

isation to co-ordinate the various efforts which 

were being made; not one of the provinces had 

even formulated a programme of its requirements 

or decided what educational methods were neces- 

sary to attain the desired ends. To achieve 

success the proposed Chemical Service must be 

recruited mainly from Indian sources: the ques- 

tion of an adequate training in Indian universities 

is therefore vital. This subject is specially dealt 

with by Prof. Thorpe in an able introductory 

note: the Committee expresses itself as in 

agreement with his views. 

The evidence put before the Committee was so 

definitely in favour of a Chemical Service that it 
came to the conclusion that question No. 1 of its 

remit, quoted above, could be best answered by 

the formation of a service having as its primary 
objective the encouragement of industrial research 

and development. 
The Committee makes thirty-five recommenda- 

tions of which the first twelve are as follows :— 

(1) That a Chemical Service should be con- 
stituted. 

(2) That the service should be called the Indian 
Chemical Service. 

(3) That the service should be controlled by a 
Director-General. 

(4) That a Central Imperial Chemical Research 
Institute should be erected at Dehra Dun under 
the Director-General of the Chemical Service, 
as Director, assisted by a t.umber of Deputy 
Directors. 

(5) That each Deputy Director should be in 
charge of a separate Department and that, in the 
first instance, there should be four Departments, 
(a) Inorganic and Physical Chemistry, (b) Organic 
Chemistry, (c) Metallurgical Chemistry, (d) Ana- 
lytical Chemistry. 

(6) That a Provincial Research Institute under 

Z 
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the control of the Local Government should be 
erected in each province near the chief seat of 
industry in that province and that each Pro- 
vincial Research Institute should be under a 

Director of Research. 
(7) That the functions of the Central Imperial 

Institute should be as follows :— 

(i) to create new industries and to carry out the 
development of new processes up to the 
“semi-large”” scale or further if necessary, 

(ii) to investigate those problems of a funda- 
mental character, arising from the work of 
the Provincial Institutes, which have been 
transferred to the Central Institute by the 
Local Director of Research in consultation 
with the Director-General. Such problems 
will be those which have no apparent im- 
mediate practical importance but which, in 
the opinion of the Director-General and the 
Director of Research, are likely to lead to 
discoveries of fundamental industrial import- 
ance affecting the industries of the country 
generally, 

(iti) to assist in the co-ordination of the work in 
progress in the provinces: both by means of 
personal discussion between the officers of the 
Central and Provincial Institutes during the 
course of the tours made by the Director- 
General and the Deputy Directors and by 
means of periodical conferences of Provincial 
and Imperial officers, 

(iv) to carry out such analytical work as may be 
required and to correlate the methods of 
analysis in general use throughout the 
country, 

(v) to maintain a Bureau of Information and 
Record Office, 

(vi) to issue such publications as are considered 
necessary. 

(8) That the functions of the Proviricial Re- 
search Institutes should be as follows :— 

(i) to maintain close touch with the works 
chemists and with the works generally and to 
work out any problems which may be sub- 
mitted to them, 

(ii) to develop and place on an industrial scale 
new industries which have been previously 
worked out on the laboratory and “semi- 
large ” scale by the Central Imperial Institute, 

(iit} to carry out such other work as may be 
necessary to establish and foster new indus- 
tries peculiar to the province, 

(iv) to carry out such analytical work of a 
chemical character as may be required in the 
province, 

(v) to erect and control sub-stations in such 
parts of the province as the development of 
industry may require. 

(9) That, under (8) (i) above, arrangements 
should be made by which a firm supplying a prob- 
lem should have the use of the solution for an 
agreed period of time prior to its publication. 

(10) That members of the service should be 
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lent to private firms as occasion demanded and 
should during the period of their service be paid 
an agreed sum by the firms. 

(11) That the Research Institutes should not 
undertake manufacture in competition with private 
enterprise but that chemical industries developed 
in accordance with (8) (ii) above should be handed 
over to private firms as soon ‘as practicable. 

(12) That, whenever necessary, experts should 
be employed to establish chemical industries 
based on known processes. 

Among the other recommendations are that 

agricultural chemists should not at present be 
included in the service; that a Ministry of Science 

should be created as soon as practicable; that a 
Chemical Survey of India should be carried out 

at the earliest possible moment; and that the 

Government of India should give maintenance 

and equipment grants to students, to enable them 

to undergo the training in chemical research re- 

quired for recruitment. 
It is not a little remarkable that the only 

member of the Committee to take exception to 

the creation of an all-India Chemical Service is 

the one Indian member, Sir P. C. Ray. A 

separate note is appended to the Report in which 

he forcibly states his objections. Sir P. C. Ray’s 

opinion must carry great weight, not only on 

account of his long experience and his distinction 

as a teacher and investigator but also because 
of his familiarity with industrial requirements and 

possibilities, he having long been concerned with 

the management of a chemical works which he 

was instrumental in establishing. The present 

writer had the opportunity of visiting this works 

when in Calcutta in November, 1914, and was 

much struck by the ingenuity displayed in the 

construction of the plant; various heavy chemi- 

cals were being made, including sulphuric acid, 

in substantial quantities. 
Although Sir P. C. Ray considers that the 

days of Government services are over and that 

the development of industries by the agency of a 

Government service is not the most suitable way 

of dealing with the problem, yet he agrees that, 
if a Government service be constituted, the pro- 

posals of the Committee represent the best 

method of constituting and carrying on such a 

service. His view is that better results would 

be obtained by improving the teaching of chem- 

istry in the Indian universities; by attracting 

brilliant young men by the offer of research 

scholarships ; andeby attaching technical institutes 

to each university. 
The circumstances of India are so entirely 
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peculiar that it is impossible to judge the scheme 

from an ordinary point of view. A number of 

those who contributed to the recent correspond- 

ence in NATURE appear to fear that the liberty 

of the subject engaged in research work may 

be improperly interfered with and curtailed by 

the institution of ,a separate Chemical Service. 

This should not be the case. It is to be supposed 

that the studies undertaken will be strictly utili- 

tarian in character—the primary objective being 

the encouragement of “industrial research” and 

to secure the co-operation of science and industry. 
The fact is, the term “research” were better put 

aside altogether in the present connection—it 

now has so many meanings, if any meaning in 

particular: it should be confined to strictly 

original inquiry and regarded as a word of 

sacred import. Organised scientific inquiry into 

industrial problems is what is aimed at by 

the promoters of the scheme: therefore Central 

Scientific Institute would be a better title than 

Central Research Institute, “Research” being a 

word unknown to the multitude 

which it never can have any feeling. 

India is a country of vast size and is broken up 

into an infinitude of small holdings: its problems 

are more than numerous: the nature and extent 

of its raw materials must be surveyed without 

loss of time: very little has been done to develop 

industries. The one crying need seems to be an 

organisation of effort. A service is required if 

only in protection of the workers. 

Perhaps the chief objection to be taken to the 

scheme is its magnitude and therefore its costli- 

ness; it involves the simultaneous establish- 

ment of so many district institutes, to satisfy the 

desire of the several provinces to exercise ad- 

ministrative control in their own areas. The real 

difficulty will be to find men who are competent 

to act as directors—men who are not only tech- 

nically competent but also sufficiently imagina- 

tive and broad in outlook, able to hold their own 

socially and to manage men. Such men have been 

in constant demand here of late and too rarely 

forthcoming. Indeed, the complaint is frequent 

that, though those entering technical careers may 

be chemists by training, they Jack initiative and 

are unable to shoulder responsibility. Science 

does not at present attract the right type of in- 

telligence to its ranks. Do not let us delude our- 

selves into thinking that we can repair our past 

€rrors and become a scientific nation at will—by 

admitting large numbers to the schools and creat- 

ing numerous new posts: without acumen and 
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and one for 

worker. 

experience, nothing can be done. The success 

of the Indian scheme will depend largely on the 

man first chosen to fill the post of Director of the 

Central Institute: he must be gifted with a 
liberal spirit and with ideas; his time must not 

be unduly taken up in attending to administra- 

tive details; he must himself be a skilled scientific 

Only such a man will be able to assist 

the work of the universities and be a generous 

and capable critic of the men they educate for the 

purposes of industry and the State service. 

Sir P. C. Ray would in all cases start industries 

by means of technical experts imported * from 

abroad and would not attempt to work them up 

locally with the aid of the Research Institutes, as 

proposed by the Committee. He is unquestion- 

ably right in so far as large industries, well estab- 

lished elsewhere, are concerned; and as a matter 

of fact the Committee advises that this course 

should be taken in all such cases. The proposals 

of the Committee apply specially to small-scale 

industries in which it is desirable to encourage 

native activity; the work done by Sir Alfred 

Chatterton in Madras in developing the use of 

aluminium may be quoted in illustration. The 

Indian is eminently conservative and is not 

easily persuaded to do new things—but he can 

often be led by ocular demonstrations; it will 

be the function of the provincial institutes to 

give these. 
In its reference to the exploitation of forest 

products, the Committee mentions match-making 

as an industry which it understands the Forest 

Department has under contemplation and seems 

to give its approval. Here Sir P. C. Ray’s 

criticism is to the point. Match-making is so 

thoroughly understood that it seems undesirable 

that academic workers should take it in hand: 

in such a case, it were better at once to call in 

the expert. The suitability of various fibres for 

paper-making is quite another question: it is 

clearly desirable that these should be first tested 

on the spot, so that the many variations to which 

the raw material would be subject could be 

taken into account. 
The great value of the Report lies in the 

recommendation of an all-India scientific service 

—the directions in which the service can be made 

of most avail will be gradually discovered as the 

service comes into operation. That the industrial 

future of India can be secured only with the aid 

of the scientific inquirer and by placing industry 

on a scientific footing is beyond all question. 

Thanks are due to Prof. Thorpe and his col- 
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leagues for the able way in which they have 

dealt with their onerous task. 

Mr. Howard, Imperial economic botanist to the 

Government of India, directed attention recently, 

at the Royal Society of Arts, to the future of 

economic botany in India and to the many com- 

plex problems awaiting solution : after asking what 

is the best method of getting such work done— 

whether we should rely on organisation or trust 

to the individual—he expressed the opinion that 

individual action is to be preferred. But surely 

the competent individual should be able to influ- 
ence a receptive though unimaginative multitude. 

Increase in knowledge is of little value if it do 

not give us an increase of power to use our know- 

ledge—we know that it does. During the war, 

much organised team work was accomplished by 

scientifically trained workers under the influence 

of a few guiding minds. The men who are doing 

research work in the various schools are for the 

most part unconscious members of a service act- 

ing under the inspiration of a few leaders: there 

is no reason why the system should not be carried 

from academic life into the public service. We 

are alive to the faults by which a public system is 

likely to be affected and should be able to guard 

against them. Henry E. ARMSTRONG. 

Tycho Brahe. 

Tychonis Brahe Dani Opera Omnia.  Edidit 

I, L. E. Dreyer. Tomus vi. Pp. v+ 375. 
(Hauniz: Libraria Gyldendaliana, 1919.) Price 
19 kr. 

R. HAGEMANN, who is bearing the ex- 
pense, and Dr. Dreyer, who has under- 

taken the labour of editing the works of Tycho 

Brahe, are alike to be congratulated on the ap- 
pearance of this elegant edition of the -first 
book—the only one ever published—of the “ Epis- 
tole Astronomice.”’ The frontispiece consists of 

a handsome portrait of Tycho Brahe, dated 1586, 
reproduced from the first edition, which appeared 
in 1596. Here the portrait is enclosed in an arch 
ornamented with sixteen coats-of-arms, either, we 
may conjecture, his sixteen quarterings, or at 
least the arms of his own and fifteen kindred 
families. The English reader will note with 
special interest the arms of Rosenkrans and Gul- 

densteren, and we have not far to seek for bearers 

of those arms. In Dr. Dreyer’s “Tycho Brahe ” 
(1890) Jorgen Rosenkrands is frequently mentioned 
as a patron of Tycho. He was Governor of Jut- 
land, and in 1588 was made one of the Council 
of Regency for the young King Christian IV. of 
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Denmark. Axel Guldenstern appears in two 
letters in the present volume dated 1592, where he 
is described as a kinsman of Tycho and Governor 
of Norway. 

The letters contained in the present volume 
range in date from 1585 to 1595. They comprise 

the correspondence of Tycho Brahe with Wilhelm, 
Landgrave of Hesse-Cassel, his son and successor 
Moritz, and his ‘‘mathematicus ” Rothmann. The 

letters are partly in Latin and partly in German, 
but the German letters are always accompanied 
by a Latin translation, Their contents are well 
exploited in Dr. Dreyer’s “Tycho Brahe,” men- 
tioned above, and in his “ History of the Planetary 

Systems” (1906). Perhaps the most generally 

interesting part of the present collection is the 
description of Tycho’s observatory at Hveen and 
of his instruments, which occupies pp. 250-95 of 
this volume. Tycho’s attitude to astronomy 
and astronomers is well illustrated by the 
selection of eight, whose portraits adorned the 

crypt of his observatory—Timocharis, Hipparchus, 
Ptolemy, Albategnius, Alfonso, Copernicus, 
Tycho Brahe, and Tychonides, with the pithy 
distichs in which Tycho sums up the importance 

of each (pp. 274, 275). 
The correspondence with Rothmann will remain 

famous for the clearness with which Rothmann 
grasped the implications of the Copernican system, 
and maintained them against Tycho’s futile objec- 
tions, which, to men brought up to believe in a 
stationary earth, appeared so cogent. It is some- 
what pathetic that this record of the ancient con- 

troversy should have appeared only a few weeks 
before the triumphant vindication of a new theory 
which renders the difference between Copernicus 
and Tycho meaningless. 

Tycho was the first of modern astronomers to 
make more than occasional observations, and it 
was therefore natural that the work of the ancient 

observers, particularly Timocharis, Hipparchus, 
and Ptolemy, should possess a living interest for 
him and his correspondents instead of having, as 
to nearly all modern astronomers, a purely anti- 
quarian importance. Rothmann (p. 115) made one 
unhappy suggestion about Ptolemy which can 
scarcely have been intended for publication. Cer- 

tainly the author can never have dreamed of the 

way in which it was to be extended. The sug- 
gestion is that the places of the fixed stars in 
Ptolemy were not observed by him, but merely 
transcribed from Hipparchus. Rothmann shows, 
quite correctly, that the latitude which Ptolemy 
professes to have observed for Regulus is incon- 
sistent with the longitude and declination which 
he also professes to have observed; his own 
observations, he says, are not inconsistent with 
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the accuracy of Ptolemy’s latitude and longitude ; 
therefore it must be the declination that was in 

error; this, he thinks, was extrapolated from the 

declinations observed by Timocharis and Hippar- 
chus, and he concludes that Ptolemy observed no 

declinations at all, but merely deduced them from 

Timocharis and Hipparchus. This probably sug- 
gested to Tycho Brahe the more sweeping charge, 

adumbrated in his “ Progymnasmata ” (“ Opera,” 
ii., 151), and stated clearly in the introduction to 
his Catalogue (“‘ Opera,” iii., 335), that the whole 

of Ptolemy’s Catalogue was merely a reproduction 
of the Catalogue of Hipparchus, reduced to 
Ptolemy’s epoch by means of a constant correction 

to the star places. This charge has had a wide 
currency, but has been refuted by Laplace and 
Ideler, and finally by Dr. Dreyer in his paper, 

“On the Origin of Ptolemy’s Catalogue of Stars,” 
Monthly Notices of the Royal Astronomical 
Society, Ixxviii. (1918), pp. 343-49. The absurdity 
of Rothmann’s original charge may be shown by 
a computation of the position of Regulus for the 
epoch of Ptolemy’s tables. Ptolemy’s declination, 
as it happens, is correct, but his latitude is in 
error, and his longitude is greatly in error, doubt- 

less because his tables gave a false longitude to 
the sun, with which Regulus was compared. 

J. K. ForHerincuam. 

Psychological Tests in Industry. 

Employment Psychology: The Application of 
Scientific Methods to the Selection, Training, 

and Grading of Employees. By Dr. Henry C. 
Link. Pp. xii+440. (New York: The Mac- 
millan Co.; London: Macmillan and Co., Ltd., 

1919.) Price ros. 6d, net. 

XPERIMENTAL psychologists in this country 
have always been keenly interested in re- 

search into individual mental differences, but to 
America we must turn for the first attempts to 
apply psychological tests to vocational selection 
and guidance. As might have been expected, an 

alternative method has arisen which claims to 

judge special abilities, aptitudes, and characters 
by the methods of phrenology, the colour of 
the hair and eyes, the texture of the skin, the 
slope of the handwriting, the squareness or round- 

ness of the face, the shape of the chin, etc. As 
Dr. Link points out, attempts have been made 

to transform this method into “a reliable and 
scientific method of character analysis. . . . This 
so-called science has received wide publicity and 
has been accepted [both in America and in this 
country] by many prominent and hard-headed 
business men. It attempts to place observation 
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on a scientific basis by assuming that certain ob- 
servable physical characteristics are identified with 

certain definite mental qualities, and by asserting 
as a corollary that a visual observation and 
measurement of the physical characteristics enable 

the observer to gauge a person’s mental, moral, 
and emotional qualities. The smattering of scien- 
tific phraseology in the presentation of this 
method is just sufficient to impress those who have 
only a superficial knowledge of the scientific facts 
involved. . . . The fundamental assumption on 
which the so-called science of observation rests 
is an assumption entirely unwarranted by the 
facts” (pp. 240, 241). 

Contrast with this the methods of industrial 
psychology. The psychologist first “finds, by 
means of an experimental process, what the rele- 

vant activities in an occupation or an operation 
are.”’ This he does by means of tests which are 

tried out on workers whose ability is known and 

with whose work success in the tests can be com- 
pared and correlated. In this process he also dis- 
covers the standard which ought to be reached in 
the significant tests by those who wish to succeed 
at the kind of work in question. He then stand- 
ardises the manner in which these tests should be 
used, so that every applicant for a particuviar kind 
of work will be examined in exactly the same 

way, and his ability determined according to the 
same formula (p. 249). 

As Prof. Thorndike indicates in his introduc- 
tion, “Dr. Link’s book is important because it 

gives an honest impartial account of the use of 
psychological tests under working conditions in 
a representative industry. He has the great merit 

of writing as a man of science assessing his own 
work, not as an enthusiast eager to make a 
market for psychology with business men, In- 
deed the story of his experiments is distinctly 

conservative . . .” (p. x). They included the test- 
ing of girls and men, of clerks, stenographers, 
typists, and “comptometrists,” of machine 
operators, apprentice tool-makers, etc. They show 
what a wealth of valuable information for voca- 
tional guidance they can afford, and how excellent 
a corrective they are to the vague, inaccurate know- 

ledge too often possessed by the foreman of the 
relative abilities of those who work under him. 

The tests used are fully given in an appendix to 
the book. The volume clearly indicates the im- 
portance of employment psychology, alike to the 
employer who “wishes to obtain the best pos- 
sible kind of human material,” and to Labour if 

it “wishes to carry out collective bargaining, if it 
wishes to base its claims for individuals on the 
sound basis of ability and training ” (p. 389). 
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Cultivation of the Vine in America. 

Manual of American Grape-growing. By U. P. 
Hedrick. (The Rural Manuals.) Pp. xiii+ 
458+xxxii plates. (New York: The Macmillan 
Co. ; London: Macmillan and Co., Ltd., 1919.) 

Price 15s. net. 

HIS book is one of the series of rural manuals 
edited by Prof. L. H. Bailey, and it should 

prove of great use to both commercial and amateur 

grape-growers. The opening chapter, dealing 

with the “Domestication of the Grape,” is espe- 
cially interesting. There are about fifty named 

species of the grape, most of them found in tem- 
perate countries. Of the Old World grapes only 
one species, Vitis vinifera, is cultivated for fruit, 
but of all grapes this is of greatest economic 
importance. Vitis vinifera is the grape of ancient 
and modern agriculture, and is the chief agri- 

cultural crop of Southern Europe and of vast 
regions in other parts of the world. The written 
records of its cultivation go back five or six thou- 
sand years, while the ancient Egyptians are 
known to have grown the vine for wine-making ; 

the methods and processes of domestication, 

however, are now unknown. The records of the 
New World yield information on the cultivation 
of wild species of grapes, and the author describes 
the domestication process of the four species now 

extensively cultivated. 
The author states that “few other agricultural 

iudustries are more definitely determined by en- 
vironment than the grape industry,” and he de- 
scribes the grape regions of America, discussing 
the factors which determine the suitability of a 
region for grape-growing. Climate is the chief 
of these factors, and is dealt with in detail. Other 
factors treated of are soil, insects and fungi, 

accessibility to markets, etc. 
Full information is given on propagation, fer- 

tilisers, breeding, etc., as well as a chapter on 
the various operations involved in transferring 
the grapes from garden to market, together with 

advice on the carrying out of these operations. 
The important subject of grape pests and their 
control is dealt with, the life-histories of the 
several pests being given in so far as they bear 

on the control methods. 
A particularly interesting chapter is that on 

“Stocks and Resistant Vines,” where we are 
given an account of the root-louse Phylloxera. 
This pest made its appearance in France in 1861, 
and increased so rapidly that by 1874 the whole 
vine industry of Europe was threatened with ruin. 
The situation was saved by the realisation of the 
fact that American grapes did not suffer from 
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Phylloxera attacks, hence the European vines 
were saved by grafting them on the Phylloxera- 
resistant roots of American grapes. 

The chapter on grape botany gives the general 
botany of the vine and also includes a detailed 

account of the American grape species, while in 
the chapter on varieties of grape. descriptions are 
given of a large number of different types with 
their respective characteristics and advantages, the 
varieties described being those which will appeal 
to the amateur as well as to the commercial 

grower. The book is well supplied with illustra- 
tions and figures. V. G. Jackson. 

Our Bookshelf. 

Ministry of Public Works, Egypt: Zoological 
Service. Hand-list of the Birds of Egypt. By 
M. J. Nicoli. (Publication No. 29.) Pp. xii+ 
119+31 plates. (Cairo: Government Press, 
1919.) Price P.T.15 (3s. 6d.). 

AN up-to-date treatise on the avifauna of Egypt 
has for some time past been a desideratum in 
ornithological literature. It is now forty-eight 
years since the late Capt. Shelley’s well-known 
book, hitherto the foremost on the subject, ap- 
peared, and much has been added to the know- 
ledge of the subject in the meantime. This want 
is well supplied in an epitomised form by Mr. 
Nicoll’s book. 

The author, a well-known ornithologist, has 
resided in the country for thirteen years, and 
during the whole of this period has specially 
devoted himself to the study of its avifauna. The 
result of his labours is highly to be comrhended 
to the bird-loving visitor to Egypt, and to all 
who are interested in Palearctic ornithology, to 
whom, indeed, it is indispensable. The ornis of 
the “Land of the Pharaohs” is not only rich in 
its numbers—Mr. Nicoll treats of as many as 
436 forms—but also of great interest, since its 
native birds, though Palearctic in the main, com- 
prise a number of Ethiopian representatives. 
Another notable feature is presented by the birds 
of passage, vast numbers of which bi-annually 
traverse the country, especially the Nile valley, 
en route to northern summer haunts in spring, 
and again in autumn on their return to their 
accustomed tropical, equatorial, and South African 
winter quarters. 
Among the native birds the ostrich became ex- 

tinct seventy years ago, and it is sad to learn 
that the characteristic and beautiful Egyptian 
plover has practically ceased to exist. On the 
other hand, several once declining species, among 
them the buff-backed heron, are increasing in 
numbers as the direct result of protection. In 
addition to giving the status of the species and 
sub-species known to occur in Egypt, and par- 
ticulars on the dates of the coming and going of 
the migrating birds, the author has furnished a 
short and useful diagnosis of each bird. 
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The book is illustrated by a series of thirty-one 
plates, eight of them in colour and devoted to 

figures of the protected species, while the rest 
are black-and-white figures showing the differ- 
ences between the various species of chats, and 
certain warblers and wagtails, occurring in the 
country. 

Investigations in the Theory of Hyperion. 
Dr. J. Woltjer, jun. Pp. iii+71. 
E. J. Brill, 1918.) 

Tue motion of Hyperion, the seventh satellite of 
Saturn, is of special interest from the commen- 
surability of its period with that of Titan, the 
two being in the ratio of 4 to 3. The late Prof. 
Newcomb wrote an important paper, “On the 
Motion of Hyperion: a New Case in Celestial 
Mechanics.” The present work carries the in- 
vestigation some steps further. The differential 
equations are broken up into partial systems, 
giving the inequalities proportional to the succes- 
sive powers of e’ the eccentricity of Titan’s orbit. 
Newcomb had regarded this development as im- 
practicable, but the present work demonstrates 
the contrary. The development is at present 
carried only to the first power of e’, which suffices 
to give a close approximation to the observed 
inequalities. For example, the ratio of masses of 
Saturn and Titan is deduced as 3986, which is 
close to the values 4172, 4125 found by Eichel- 
berger and Santer respectively. Incidentally, we 
may note that the mass of Titan is about twice 
that of the moon, and two-thirds that of Mercury. 
Also the coefficient of the large inequality that 
depends on Titan’s eccentricity is found as 12-96°, 
not differing much from the value 14-0° found by 
H. Struve from observation. 
The researches made by Dr. Woltjer form a 

useful step in the attainment of a complete theory 
of Hyperion’s motion, and it is to be hoped that 
he will himself continue the work, carrying it far 
enough to’ include all sensible terms. 

A. C. D. CromMELin. 

A Field and Laboratory Guide in Physical Nature- 
study. By Prof. Elliot R. Downing. (The Uni- 
versity of Chicago Nature-study Series.) 
Pp. 109. (Chicago, Illinois: The University of 
Chicago Press; London: The Cambridge Uni- 
versity Press, 1920.) Price 1 dollar net. 

At first sight it is difficult to decide whether the 
book was written for children or for adults—in 
its assumption of previous knowledge it is hope- 
lessly above the one; in its treatment it is far 
beneath the other. The preface explains that it 
is meant for pupil teachers. Directions are given 
for the making of model aeroplanes, the spinning 
of tops, etc.. But if a youth has missed these 
delights in his childhood, it is of little use for him 
to try to find them later on. In training a student 
to teach children there is no need to treat him as 
a child himself. Nevertheless, the book is full of 
good ideas, and many who would find it almost 
intolerable to use as a laboratory manual would 
be well repaid for time spent in reading it 
through. 
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Letters to the Editor. 
{The Editor does not hold himself responsible. for opinions 
expressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts intended for this or any other part of NATURE. No 
notice is taken of anonymous communications.] 

Genera and Species. 

WHEN Linné introduced the practice of giving a 
generic and specific name to each living organism 
he probably did not anticipate that the number of 
names required would run into millions, and with the 
multiplication of genera and species now encouraged 
by naturalists some other system of distinction seems 
desirable. 

Of the five or six thousand stars visible to the 
naked eye only a few have been named, and the rest 
have to be content with identification by their con- 
stellations and by a letter or number. : 

Something of the same sort might be done for the 
organic world. The conspicuous and typical examples 
might retain their names, while both to these and to 
the remainder a letter or number might be allotted. 

If the numbers followed the chronological order in 
which the species were discovered or first properly 
described, a catalogue formed on these lines would in 
itself convey valuable information. 

Identification by number or symbol would act as a 
check to the coining of many barbarous words, and also 
to the annoying repetition of the same specific names 
in different genera. All true classification should be 
genealogical—that is, it should depend on the ancestry 
of the organism classified. Existing knowledge is in- 
sufficient to achieve such an ideal result, but any 
system not founded on pedigree is open to the objec- 
tion. of not being “ natural.’’ 

There are often great doubts as to where varieties 
end and species begin, and where such doubt exists 
it would, in general, be safer to assume that differ- 
ences are varietal until it has been found by trial that 
continued interbreeding tends to produce sterility. 

I am informed by authorities well acquainted with 
the West Indies that this is what happens when half- 
breed is crossed with half-breed, but not when half- 
breed mates with white (or better, with black). So 

far as this evidence goes, it points to something 
approaching a specific difference between the white 
and the negro, and many species have been deter- 
mined on a worse foundation. 

Books on special branches of natural history, while 
giving some sort of description of the various genera 
and species, do not (there are a few honourable excep- 
tions) indicate, or indicate very imperfectly, the 

grounds on which the generic or other distinctions 
rest, and it is not uncommon to find differences 
between admitted varieties of the same species ex- 
ceeding those between species reputed to be separate. 

To find the reasons for these apparent anomalies 
by consulting the original papers involves the expendi- 
ture of much time and trouble, but the information 
might be compressed into a small space if properly 
tabulated. A. MALLock. 

9 Baring Crescent, Exeter, July 17. 

The Cluster Pine. 

Pinus pinaster was probably introduced into Madeira 
about thirty years before the beginning of the nine- 
teenth century—a hundred years too late to save from 
wanton extinction the forests of mountain laurel, 

Cerasus, Persea, juniper, and many a species exclu- 
sively Madeiran. 

There is a settled method of cultivation. The steep 
| hillsides, ridge, and valley, after the yearly autumn 
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rains, are made ready to receive the seed which in 
November and -December is scattered broadcast, 
mixed with wheat and lightly covered over atter heavy 
rain. The green seedlings appear in a few weeks, 
but there is no tangible development until the wheat 
is taken away and the decaying stalks have become 
available as plant-food, and perhaps advantageously 
helped by a tnin surface-dressing of sawdust. 

A Pinaster plantation soon becomes productive, 
yielding in the first years substantial bedding for 
cattle and, mixed with dried gorse bushes, excellent 
material for the ovens in the village bakehouses. In 
four or five years the crop will yield abundantly 
supporting stakes, 6-8 ft. long, for the climbing 
beans on which the Madeira peasant so largely 
depends for his winter food, and, yearly afterwards, 
sturdy poles in ever-increasing dimensions for the con- 
struction of the fascinating trellises in the famous 
vineyards at a lower level. In twelve or fifteen years 
the trees have attained the stage of firewood, and, 
with the exception of a few selected pines left for 
timber, the ground is once more cleared for planting 
afresh. The tree-stumps are mostly grubbed up, but 
those left quickly decay in the ground, and the 
Pinaster throws up no fresh shoots after cutting. 
The young Pinaster has a distinct tap-root, but the 
roots of the mature tree spread in a superficial mat, 
twining fantastically along the surface among the 
protruding rocks. In digging the foundations of a 
lofty tower I met with no roots deeper than 4 ft. 

No attempt has hitherto been made to deal with 
the abundant store of turpentine and resin with which 
in this region the Pinaster is endowed; and up to the 
present time the plantations have not suffered from 
the blights and diseases to which the species is sub- 
ject elsewhere. 

Much Pinaster seed is imported from Portugal, as 
less costly than collecting locally, but the full-bodied, 
delicately winged seed from a mature tree is in every 
way preferable, and to procure it a young, supple- 
limbed mountaineer will not hesitate over the perilous 
ascent of the huge trunk, bare of branches 70-80 ft. 
from the ground. A frail ladder made of ivy-stalk 
serves his purpose, pegged by segments into the 
crevices of the rough bark, and on reaching the first 
horizontal branch the intrepid fellow will pass down 
a string to a companion and draw up a long pine 
sapling, and with this, clambering out upon the 
branch, he will beat down the cone clusters with their 
prolific crop. Once in three or four years sufficient 
cones have developed to tempt the climber to this 
giddy and blood-curdling enterprise, and the seeds are 
beaten out in a few days when the sunshine has 
sufficiently opened the cones. The seeds then become 
the property of the pine steeplejack, the handsome, 
cinnamon-coloured cones, with the substantial resi- 
duum of unextracted seeds, remaining with the land- 
owner. 

Pinaster timber of mature growth is a handsome 
and useful wood, though more difficult to work than 
the imported deals from America and Norway. I 
possess some substantial floors which show no signs 
of decay after thirty years’ service. 

For general purposes Pinaster is far the most ser- 
viceable conifer yet seen in Madeira, and its quick 
growth, its prolific yield of cones and seeds, and its 
hardy nature and easy cultivation have given the 
species a popular pre-eminence which is well estab- 
lished. 

Thirty years ago I introduced Pinus insignis and 
made important plantations. One or two of these 
trees. now twenty-seven vears old, stand more than 
too ft. high, with a sturdy corresponding bulk, ‘con- 
stituting, with their longer, softer, light green, three- 
sheathed needles, a handsomer and more attractive 
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form than seen in the Pinaster. But though of equally 
rapid growth, the. cultivation requires more care than 
the FPinaster; neither is the tortuous-fibred wood 
regarded with favour by the working carpenter. 

LP. pinaster, P. canartensis, and P. insignis all hold 

their cones for indefinite periods, but the Himalayan 
P. longifolia sheds all its produce in September, leav- 
ing nothing but the embryonic promise of next year’s 
crop, the substantial development of the large cones 
with their resinous, club-ended bracts occupying only 
seven months. 

I cannot close this account without a reference to 
Cupressus macrocarpa and C. goveniana as recent 
accessions of great promise to the Madeira show of 
conifers; and some mention is also due to the 
Douglas fir, Taxodium sempervirens, etc., stately 
examples of which adorn our mountain-gardens. 

Madeira, June 29. MICHAEL GRABHAM. 

The Training of Practical Entomologists. 
THE increasing demand for fully trained economic 

entomologists was, | think, evident to all who followed 
the proceedings of the recent Imperial Entomological 
Conterence held in Burlington House. We are taced 
with the difficulty of ensuring an adequate supply of 
keen and experienced young men fitted for service in 
India, the Soudan, and other of the British dominions 
wherever the requirements may be greatest. The 
solution of economic problems in entomology is far 
more difficult than is commonly supposed, and only 
men of the broadest biological training, coupled with 
the gift of imagination, are likely to achieve results 
of lasting value to the community. Under present 
conditions they are frequently called upon to take up 
responsible positions after inadequate training and 
with only a modicum of practical experience. In the 
training of an economic entomologist two obvious 
pitfalls have to be avoided: one is a too exclusively 
academic or laboratory experience, while the other is 
a too specialised training in economic entomology at 
the expense of the necessary preliminary grounding 
in general biology. 
The majority of practical entomologists become at- 

tached to an agricultural department, a smaller number 
enter a forestry department, and it is evident, there- 
fore, that they need to acquire some knowledge of 
the principles and practice of either agriculture or 
forestry. The time at a student’s disposal is an im- 
portant factor, and the majority of men can usually 
only devote four years to training prior to turning 
out and earning their living. Let us take, for example, 
the course of a student at Cambridge. If he possesses 
good abilities, he should be able to take Part I. of 
the Tripos at the end of the second year and obtain his 
preliminary grounding in biology and chemistry, and I 
would suggest that the remaining two years should be 
devoted to entomology plus agriculture. The diploma 
course in agriculture might well be modified to suit 
such students, allowing them to devote as much time 
as possible to entomology, and confining the agricul- 
tural training, so far as may be feasible, to a know- 
ledge of the soil and crop cultivation, omitting the 
greater part of the course dealing with stock and 
animal nutrition. In so far as entomology is con- 
cerned, I would advocate the first year (or the stu- 
dent’s third year) being devoted entirely to what may 
be termed the scientific side of the subject. The 
second year (or the student’s last year) should be 
given to as full a training as possible in economic 
entomology with the necessary field work. He should 
be given every opportunity for observing the common 
pests in the field and the methods of dealing with 
them. I strongly advocate every student also being 
given an independent piece of life-history work to 
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follow out, in order to acquire methods of accurate 
observation and technique. This work should be 
written up and modelled in the form of a séientific 
paper, and illustrated so far as may be desirable. By 
means of such an’‘essay the student will become‘ fami- 
liar with the elementary procedure in research work, 
he will acquire some power of independent observa- 
tion, and learn how to deal with entomological litera- 
ture, thus gaining some idea of the sources where he 
will find first-hand information. 
Furthermore, I would also insist upon the student 

forming a small but thoroughly representative col- 
lection of insects, so proving that he has had some 
field practice in collecting, and is able to refer them 
to their families and genera. By means of such a 
course as I have outlined, it should be possiblesto train 
good, all-round entomologists, capable of tackling a 
problem unaided when out in the wilds of Africa or 
the plains of India. 

If the student can spare a fifth year, it would be all 
to his advantage, and the time would be most profitably 
spent in prosecuting some line of independent entomo- 
logical research. A. D. IMs. 

Institute of Plant Pathology, Rothamsted 
Experimental Station, Harpenden. 

The Senaration of the Isotones of Chlorine. 
In order to prevent confusion of issues, instead of 

Cl and Cl’ let us write A and B. Then when we say 
that A and B are identical, we mean that all the 
properties of A and B are the same except that of 
position occupied. Thus we are enabled to divide 
the atoms into two groups, the A group and the B 
group, in spite of their identity of properties. Then 
it is quite certain that if the atoms exist as mole- 
cules A,, B,, and AB, in equilibrium by the reversible 
reaction A,+B,—2AB, the equilibrium is given by 

[AB]’/{A.][B.] =K=4. | 7 d ‘ 
The following considerations will, I think, meet 

any difficulties that have been raised in reconciling 
this reaction with Nernst’s heat theorem. In the case 
of complete identity, if we convert the solids A, and 
B, into the solid AB by evaporation to the gases 
A., B., transformation into the gas AB, and con- 
densation to the solid AB, we obtain an increase of 
entropy of Rlog4. But this solid is really a solid 
solution or mixture, since, as we assumed that the 
vapour pressure over it is equal to the pressure over 
the solids A, or B,, we must assume that the mole- 
cules condense on its surface with “longitudinal in- 
difference.’’ The solid, then, is a solution of the 
molecules AB in BA. 
Now the entropy of a body consists of two parts, 

one depending on the distribution of velocities, the 
other on the distribution of the co-ordinates of posi- 
tion. The first term cannot give rise to any change 
of entropy when the solids are transformed, irrespec- 
tive of Nernst’s theorem, but the second term is a 
constant, and accounts for the change of R log 4. 
It may, in fact, be calculated directly by statistical 
methods. 

If we assume that the gas AB condenses to the 
solid AB (or BA) instead of into the solid solution, 
then we must take the pressure over this solid as 
double that over A, or B,, and not equal to them; 
because, consistently with the assumption of the 
formation of the pure solid AB, we must assume that 

the solid rejects half the molecules which strike its 
surface; that is to say, the molecules AB condense, 

but not the molecules BA. 7 
This double vapour pressure will make the entropy 

of the two gram-molecules of AB (or BA) equal to 
the entropy of one gram-molecule of A, plus one 
gram-molecule of B,. 
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No essential difference in the argument is made 
when A, differs slightly from B,. 

Prof.- Soddy throws out a 
removal of .the term Rlog4 which surely must be 

suggestion for the 

erroneous. He seems to agree to the distribution of 
molecules given by [AB]’/|A,][B.]=4 (which must 
result whatever kinetic process be assumed), but the 
considers it wrong to write 4 as the equilibrium con- 
stant of the reaction A,+B,—2AB, as this gives for 
the coefficients of the reaction velocities k,=4k,. He 

therefore would write the reaction A,+B,=AB+AB, 
and then, taking half the concentration of AB, write 
[4AB](ZAB]/[A,|[B.]=K=1. Therefore k,=k,. 
To write this reaction in this form is unjustifiable. 

In the first place, that k,=4k, in no way contradicts 

the assumption of the identity of A and B. For the 
velocity coefficients do not depend only on the pro- 
perties of the atoms or molecules involved, but con- 
tain a factor depending on the statistics of the re- 
actions. In this respect the direct and reverse re- 
actions may be different. This is better seen by com- 
paring the two reversible reactions 2A=A, and 
B+C=BC, where A, B, and C are identical atoms. 

The two reverse coefficients are equal, k,=k,’, but the 
_two direct coefficients are not equal, for k,=3k,’. 
This is because n atoms B, together with n atoms C, 
give twice as many B—C collisions as n atoms of 
A give A-—A collisions. If we write the reaction 
A+A—A,, and take half the concentration of A, we 
still do not find k,=k,’, but k,=2k,’. 

In the second place, to write the reaction 
A,+B,—AB+AB suggests that we can divide the 
molecules AB into two equal sets, and that a signi- 
ficant collision only occurs when an AB molecule from 
the first set collides with an AB molecule from the 
second set. Finally, the semi-permeable membrane 
that may be used in calculating the change of entropy 
due to the gaseous reaction must be assumed perme- 
able to all or none of the molecules AB, thus giving 
an entropy change Rlog4. So that by no con- 
siderations whatever are we justified in taking half 
the concentration of the AB molecules when cal- 
culating the change of entropy. AncGus F. Core. 

The University, Manchester, July 24. 

Anticyclones. 

Pror. Hoses in Nature for July 22 gives some 
experimental reasons for contending that over large 
ice-covered areas, such as exist in Greenland and the 
Antarctic continent, the cooled lower layer of air 
moves outwards in all directions from the centre of 
the ice-covered area. Under the influence of the 
earth’s rotation the air thus set in motion is regarded 
as circulating as in normal anticyclones, and Prof. 
Hobbs on that account speaks of such areas as being 
anticvclonic. He remarks: ‘The centrifugal nature 
of this motion tends to produce a vacuum above the 
central area of the ice mass, and the air must be 
drawn down from the upper layers of the atmosphere 
in order to supply the void. It is here that is located 
the ‘eye’ of the anticyclone.’’ He thus postulates an 
anticyclone with a low-pressure centre. 
With the physics of Prof. Hobbs’s theory there 

need be little criticism. The point really seems to be: 
Are the conditions described by him as existing over 
an ice-cap anticyclonic? An anticyclone has a high- 
pressure centre, and a cyclone a low-pressure centre, 
the surface air moving outwards in the former and 
inwards in the latter, whereas the conditions 
described by Prof. Hobbs are an outward flow and 
a low-pressure centre. Would it not be well to 
designate such conditions by some other word? 

R. M. DEELey. 
Tintagel, Kew Gardens Road, Surrey, July 23- 
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Solar Variation and the Weather. 

By Dr. C. G. Apsot, Director, Smithsonian Astrophysical Observatory. 

N-FARLY a century ago three pioneers, Sir 
John Herschel, Pouillet, and Forbes, laid the 

foundations of the measurement of solar radiation. 
Each devised an instrument for measuring the 
heating effect of the solar rays and used it dili- 
gently. Pouillet and Forbes availed themselves 
of the law of extinction of light, which had been 
independently discovered about 1760 by Bouguer 
and Lambert, to calculate the intensity of the solar 
rays, as they would be outside our atmosphere. 
Forbes’s researches in the Alps proved that this | 
law is not strictly applicable to the sun’s rays as 
a whole, and he was led to believe that the value 

of the so-called solar constant of radiation was as 
high as 2-85 calories per sq. cm. per min. 
Pouillet’s value, based on the assumed validity of 
the Bouguer-Lambert law, was 1-76 calories. 

As pointed out by Radau, the problem of esti- 
mating the intensity of the solar heat outside our 
atmosphere requires the study of the various spec- 
trum rays separately, because their transmission | 
through the atmosphere is unequal. Langley in- 

‘ vented the spectro-bolometer about 1880, and 
immediately applied it to the problem as analysed 
by Radau. In the famous Mount Whitney ex- 
pedition of 1881 Langley carried on spectro-bolo- 
metric and pyrheliometric measurements simul- 
taneously at an altitude of 12,000 ft. Misled by 
certain theoretical considerations, however, these 
experiments seemed to him to yield the value 3-07 
calories per sq. cm. per min. as the most probable 
value of the solar constant of radiation. A correct 
reduction, which he also gave in his report, yielded 
2-22 calories. Later experiments made on Mount 
Whitney and on Teneriffe indicate that while the 
spectro-bolometric work was good, Langiey’s 
pyrheliometric determinations were too high, so | 
that the true result should have been 1-9 calories. 
Up to that time no fully satisfactory instrument 

for measuring the intensity of solar heat at the 
earth’s surface had been perfected. About 1893 
Prof. Knut Angstrém’s highly ingenious electrical 
compensation pyrheliometer fixed the scale of solar 
radiation measurements surely within 5 per cent. 
In recent years the accuracy of the Angstrém pyr- 
heliometer has reached to 2 per cent. or better. 
In 1913 three independent series of determinations 
at the Smithsonian Institution fixed the standard 
scale of radiation measurements now generally 
adopted. The Angstrém scale as corrected by 
A. K. Angstrém lies 1-8 per cent. lower. 

At Washington, under Langley’s direction, the 
spectro-bolometer, which at the time of the Mount 
Whitney expedition was almost unmanageable, 
was perfected in the decade 1890-1900 into a tract- 
able, trustworthy instrument, and made to trace 
photographically an autographic solar spectrum 
energy curve extending from wave-length 0.3 
micron to 3-0 microns within 10 minutes. 

In the autumn of 1907 experiments were begun 
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in Washington to fix a standard procedure for 
solar constant observations. Omitting minor 
details, the process which resulted is as follows: 
Beginning when the sun is near 15° above the 
horizon, about six solar spectrum energy curves, 
and simultaneously pyrheliometric measurements, 
are made, ending when the sun’s altitude has 
reached about 60°. These curves are measured 
at about forty points corresponding to known 
wave-lengths from far in the ultra-violet to far in 
the infra-red. Taking each wave-length by itself, 
these intensities on the six separate curves follow 
the Bouguer-Lambert law of extinction. Hence 
plotting the logarithms of measured intensities 
as ordinates and corresponding values of the 
secants of the solar zenith distances as abscissz, 
each group of six points determines a straight 
line. Producing this line to zero of abscisse— 
that is, to the line corresponding to no atmosphere 
at all—we read there the logarithms of the in- 
tensity for the various wave-lengths, as the energy 
curve would be found outside our atmosphere—on 
the moon, for instance. The scale of energy in 
calories per square centimetre per minute comes 
by comparing the total area included under the 
spectro-bolometric curves with pyrheliometer read- 
ings taken simultaneously. Such, in brief, is the 
process. 

Determinations were begun at Washington in 
October, 1902. In the springtime of 1903 a large 
drop amounting to nearly 10 per cent. was found 
in the values after the end of March. The changed 
values persisted so steadily that we were led to 
entertain the hypothesis that the solar radiation 
had actually diminished. A comparison was made 
between solar heat and terrestrial temperatures. 
It actually appeared that just after the apparent 
drop in solar radiation there occurred a general 
drop in terrestrial temperatures for all available 
stations of the north temperate zone. This led 
us to the long campaign of solar radiation observa- 
tions which I shall now describe. 

In 1905 we began sending yearly expeditions 
to observe solar radiation at Mount Wilson, Cali- 
fornia, also the seat of the famous Mount Wilson 
Solar Observatory of the Carnegie Institution. 
I am happy to acknowledge the great assistance 
and enthusiastic interest which Dr. Hale and his 
colleagues have at all times given our work there. 

From the first the Mount Wilson values, though 
far more accurate than Washington values, owing 
to the clearer and more uniform sky conditions of 
California, showed on their face a variability over 
an extreme range of 10 per cent. in the emission 
of solar radiation. The sun appeared to be a 
variable star having a twofold type of variation: 
First, a fluctuation with the march of years attend- 

| ing changes in solar activity as indicated by sun- 
spots, faculz, prominences, etc. ; secondly, a fluc- 

_ tuation running its courses in a few days, weeks, 
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or months. Both types of variation are highly 
irregular. The longer-period type appears to 
reach 4 per cent. for 100 Wolf sun-spot numbers. 
The shorter-period changes are larger, and 
often amount to 3 or even 5 per cent. in a 
week or a fortnight. Sometimes they reach 
10 per cent. 

In order to test the validity of these apparent | 
solar changes, we secured nearly simultaneous 
observations at Washington (sea-level) and Mount 
Wilson (1730 metres). Also in 1909 and 1910 at 
Mount Wilson and Mount Whitney (4440 metres) 
close agreement of results was found. Then in 
1911 and 1912 we observed nearly simultaneously | 
for several months at both Mount Wilson and 
Bassour,’ Algeria (1160 metres). 
Wilson and Bassour indicated a range cf solar 
variation of nearly 10 per cent. The coefficient of 

Both Mount | 

but our young men have observed the “solar con- 
stant” there on about 75 per cent. of all days 
since July 27, 1918. Comparisons with Mount 
Wilson in 1918 gave a “probable error” for one 
determination at a single station of oo111 calorie, 
or about 0-6 per cent. The Calama values have 
ranged from 1-884 to 2-028 calories, or 7 per 
cent. 

Mr. H. H. Clayton, chief forecaster of the 
Argentine Meteorological Service, has compared 
all the Mount Wilson and Calama solar observa- 
tions, 1905 to 1920 inclusive, with the tempera- 
tures and rainfall of Argentina. He finds a high 
degree of correlation between them. The sub- 
joined table shows Clayton’s comparison of the 
average marches of temperature in Buenos Aires 
for the years 1913, 1914, 1915, and 1918 (1916 
and 1917 were not available to him), correspond- 

correlation between their indica- 4, 
tions in 1912, according to Mr. if’ 
Knox Shaw’s determination, is 
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changes from day to day and from 
year to year. These twofold 
changes run in opposite senses 
with respect to increased solar 
radiation, and seem to indicate 
that the cause of the solar varia- 
tion of long period is the hotter 
sun attending increased circula- 
tion at sun-spot maximum, while the short-interval 
changes are caused by changes of transparency of 
the sun’s outer layers. 

In 1918 the Smithsonian Institution established 
a station at Calama, Chile, supposed to be one 
of the earth’s most cloudless regions. We have 
been disappointed in the degree of cloudlessness, 

2 4 
- ELAPSED AFTER SoLlAR ORSERYAT IOP? 

Fic 1.—The prolonged influence of solar changes on terrestrial temperatures. 
show the average march of temperature departures at Buenos Aires, as published by Mr. H. H. 
Clayton, for nineteen days next following days of maximum, mean, and minimum solar radiation 
in the years 1913, 1914, 1915, and 1918 for the months May to November. 
ol.servations were made by the Smithsonian Astrophysical Observatory at Mount Wilson, 
California, more than six thousand miles from Buenos Aires. 
“* Mean,” and ‘‘ Min.” correspond respectively to mean values of the “solar constant’ of 2°00, 
1°95, and 1"go calories per square centimetre per minute. 

8 10 12 14 16 *\; 20 
The three curves 

The solar 

The curves marked “ Max.,” 

ing to all the occasions when the solar constant 
values observed at Mount Wilson fell between 
the stated limits. The deviations of temperature 
are expressed in tenths of degrees Centigrade, 
and range from +2-0° to —1-5° C. from the 
normal. The extreme and mean results are given 
also, translated into Fahrenheit, in Fig. 1. 

Derivations from Normal Temperature in Buenos Aires following Different Intensities of Solar 
Radiation (May to November). 

Solar radiation 
values in gram- 
calories percm.2 

per min. ° I 2 3 4 5 6 7 
2000+0'010 -12 -7 -5§ -8 -7 -2 -2 3 
I980+0'01I0 —- I -6 -2 -1 -8 fe) 6 9 
1°960+0'010 2 9 4 o -2 -2 -2 fe) 
I°940+0°010 2 -2 I 7 9 2 2 °o 
1'920+0'010 9 © -4 -4 -6 -4 -9 <5 
I'g00+c'o10 10 6100 33 ssd1I3:—si 9 «O00 — 55 
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It is very striking that the solar changes pro- | 
duce such large and prolonged temperature 
effects. On the tenth and seventeenth days after 
the event the average temperature following 
solar constants of 2-00 calories differs by more 
than 6° F. from that following solar constants 
of 1-90 calories. 

The temperatures following minimum “solar 
constant” values are generally lower than the 
normal from the third to the nineteenth day; 
they are above the normal before the third day; 
while those following high values are above the 
normal from the sixth to the nineteenth day, they 
are below the normal before the sixth day; and 
those corresponding to mean “solar constant” 
values. differ by little from the normal through 
the whole interval. 

The latter state of affairs is probably decidedly 

RADIATION. CAL. 

SOLA 

JULY Tt 

Fic. 2.—Five-day means observed at Calama, Chile, 1919-29. 

modified at other times of the year, for Mr. 
Clayton finds the following correlation coefficients 
connecting the temperature departures at Buenos | 
Aires eight to nine days after the event with the 
solar radiation variations observed at Calama 
from August, 1918, to May, 1919. 

Jan. Feb. March April May June 

-0°49 - 0°20 +0°18 +0°23 +0°33 os 

July Aug. Sept. Oct. Nov. Dec. 

— +0°20 +0°26 — 0°23 - 0°29 — 0°33 

Taking these figures with the figures given 
above, we are to conclude that while on the 
first three or four days after the event high 
solar radiation tends to produce high tem- 
peratures in Buenos Aires from October to 
February, the opposite tendency governs March 
to September. 
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These reversals of solar variation effects with 
the time of the year are paralleled by reversals 
with geographical position, according to Clayton, 
who was at first led to regard these geographical 
reversals as zonal. But it now seems more prob- 
able to him, I think, as well as to Nansen, that 
they are associated with the great atmospheric- 
action centres rather than with the earth’s zones. 
As these action centres change place from time 
to time, it seems possible that the geographical 
and secular reversals merge as effects of one 
general cause. While it may seem extraordinary 
at first sight that the past winter has been excep- 
tionally severe (at least in Eastern United States), 
though solar constant values have been steadily 
exceptionally high from early in October to Feb- 
ruary, this may be compared with the known fact 
that when there are many sun-spots high solar 

radiation and low temperatures 
also occur together. Unusual 
cloudiness or prevailing polar 
winds may well account for 
low temperatures associated 
with high radiation. 

Clayton’s studies have led 
him to a system of forecast- 
ing in which telegraphic reports 
of daily solar constant values 
as obtained by Smithsonian 
observers at Calama, Chile, 
take a prominent part. He 
claims decided and_ valuable 

success for both temperature 
and precipitation forecasts. 

If these pioneer results should 
be confirmed it seems highly 
desirable to establish several 
other ,solar constant observa- 
tories in the most cloudless 
far-separated regions of the 
earth. By telegraphic commu- 
nication all their results would 
be available for daily forecasts 
all over the world. The cost 
of such stations fully equipped 

need not exceed 25,000 dollars for the most inac- 
cessible. The yearly cost of maintenance need 
not exceed 10,000 dollars. It is now merely the 
complete lack of funds for the purpose which 
withholds the Smithsonian Institution from estab- 
lishing them. 

Fig. 2 shows the march of “solar constant” 
results from June 1, 1919, to March 24, 1920. In 
no other period since 1903 has there been ob- 
served three consecutive months of values so high 
as those of the winter of 1919-20. The following 
rapidly falling values accompanied the extra- 
ordinary solar and terrestrial phenomena of 
March 22, 1920:— 

Solar Radiation Values of March, 1920. 
Mean 

Date irtoz7 18 19 20 21 22 23 24 

Value 1°968 17954 1°940 1°93 I°941 1°927 1°866 1°905 
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The Earliest Known Land Flora.' 

By Pror. F. O. Bower, F.R.S. 

2 Haas vegetable kingdom is made up of plants 
of most varied size, character, and habitat. 

Comparing those various types, the view becomes 
ever more insistent that dependence on water is 
the master-factor determining their existence. As 
we range their diverse forms according to prob- 
able sequences of descent, those which we regard 
as the most primitive according to their structure 
and mode of reproduction are those which are 
habitually the most dependent upon constant 
water supply. It is the same with the animal 
kingdom. These broad results were summed up 
by Weismann some forty years ago in the state- 
ment that the birth-place of all animal and plant 
life lay in the sea. If this be true, it follows that 
all life on exposed land-surfaces has been second- 
ary, and derivative. 

Geologists tell us that from the remote past 
land-surfaces have stood exposed above the level 
of the ocean. The continents and islands may 
have differed from time to time in their outline 
and area from those of the present day. But we 
may believe that from a very early period land- 
surfaces have had a continuous existence, so that 
life upon land may itself have been continuous 
from the time when living organisms first emerged 
from their natal waters. Such beliefs throw back 
to the very remote past the possible origin of 
life upon dry land. But still the probability re- 
mains that aquatic life antedated that event. These 
considerations lead inevitably to the questions : 
When was dry land first invaded from the water? 
What were the first land-living plants and animals 
like? And how did they rank as compared with | 
modern life? 

Leaving zoologists to solve these questions for 
their own branch, we botanists are to-day in a 
better position than ever before to answer them 
with regard to plants. Though still far from being 
able to visualise the beginning of the story, recent 
discoveries have made it possible to see clearly and 
in detail the nature of the earliest known land 
flora, which is that of a period older than the 
Upper Devonian. During recent years fossil 
plants of early Devonian age have been 
found in Sweden and in Scotland in greater 
profusion than ever before, while the Scot- 
tish specimens are so well preserved that 
they are now almost as well known in structural 
detail as plants of the present day. Already in 
this room repeated lectures have been given on 
the Paleozoic flora. Many plants of the Carboni- 
ferous Period have been described here in micro- 
scopic detail, and they are mostly referable to 
affinity with such living types as ferns, club-mosses 
and horsetails. Some, such as the Sphenophylls 
and Pteridosperms, represent classes which have 
since died out. But, speaking generally, the flora 
of the coal is composed of plants comparable with 

1 Discourse delivered at the Royal Institution on Friday, April 30. 
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the lower vascular plants now living. They pos- 
sessed stems, leaves, roots, and sporangia. Some 
even produced seeds like modern Gymnosperms. 

Passing back from the Carboniferous period to 
the Upper Devonian, the flora, though more re- 
stricted, may still be described in terms applicable 
to the living vegetation. The plants include 
among others the gigantic fern-like Archaeoptetis 
hibernica, from Kiltorkan, co. Kilkenny ; the large 
Lycopod Bothrodendron, from the same source; 
and the large-leaved Pseudobornia, from Bear 
Island. Flat leaf-expansions are here seén, and 
the plants named have been referred in their 
general characters respectively to affinity with the 
ferns, club-mosses, and horsetails. But between 
the Upper Devonian and the strata that lie 
below geologists tell us that a vast period 
of time intervened. The evidence of the 
‘plant-remains supports this. The earlier 
Devonian fossils so far known are meagre 
in number of forms. In their characters they 
differ more markedly from the plants of the 
present day than any of their successors. They 
were rootless, and there appears to be a complete 
absence of large, flattened leaf-expansions. It is 
upon them that the new discoveries have shed so 
interesting a light. Conversely, that light is re- 
flected back by comparison upon the more recent 
forms. In fact, a new chapter has been opened 
in plant-morphology, and a new class of vascular 

“plants, the Psilophytales, has been established to 
receive these representatives of the oldest known 
land flora. The study of them is leading to new 
interpretations of the form shown by plants of 
later periods, and ultimately of the present day. 

Until 1913 the plants of the early Devonian 
rocks were very imperfectly known. Their recog- 
nised characters were chiefly negative. There was 
no evidence of broad leaf-surfaces, nor was it 
clear whether or not they bore leaves as distinct 
from stems. The existence of true roots was also 
doubtful. The best known plants were con- 
structed of approximately cylindrical stalks bear- 
ing lateral spines. These stalks arose from a 
branched and creeping base. Some of them 
showed crozier-like curves when young, and 
sporangium-like bodies were sometimes found 
upon them. The most distinctive of these plants 
were grouped by Dawson in his genus Psilo- 
phyton, and he published a reconstruction of the 
species P. princeps. It was, however, the subject 
of adverse criticism by his contemporaries, and 
the validity of the genus was questioned. 

It was upon a field so open as this that light 
has now been shed. From fresh-water deposits 
of early Devonian age round Lake Ré6ragen, 
on the frontier between Norway and Sweden, Dr. 
Halle collected many specimens of fossil plants. 
But they were mostly impressions, and showed 
only imperfect preservation of their microscopic 
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structure. He distinguished several genera of 
plants with branched cylindrical stems bearing | 
small thorn-like appendages, and some of them 
distal sporangia. Many of his specimens were 
referred to Psilophyton princeps, and bore out 
in the main the reconstruction of Dawson. Hallie 
was able to confirm the existence of a central 
vascular strand in Psilophyton, consisting of 
tracheides, a fact which ranks it with certainty 
among vascular plants of the land. But the most 
distinctive novelty which Halle discovered in the 
Réragen beds was a fossil which he called Sporo- 
gonites. It consisted of a simple stalk bearing 
a terminal capsule. From its form, and the char- 
acter of its contents, he held it to be a sporo- 
gonium’ comparable with that of the Bryophytes; 
but a generalised type, not referable to any exist- | 

traced to a bed of chert, older than the Upper 

the new observations of early Devonian plants 
in Scotland was recorded. Dr. Mackie, of Elgin, 
found at Rhynie, in Aberdeenshire, certain iso- 
lated blocks of chert containing plant remains. 
A little later the source of these blocks was 

Devonian, found in situ by the Scottish Geo- 
logical Survey. Its origin appears to have been 
this. An exposed land-surfacé existed there in 
Middle or Lower Devonian time, subject to in- 
tervals of inundation. It became periodically 
covered by vegetation. By decay of its stems and 
underground parts a bed of peat would be formed. 
The peat was then flooded, and loose sand de- 
posited over it. Again the vegetation was re- 
peated, and so successive bands were formed to 
some 8 ft. in thickness. Then followed water 

with silica in solu- 
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tion, supplied from 
some fumarole or 
geyser. The peat- 
bed was thus sealed 
up, and the plants 
preserved with as- 
tonishing perfection. 

From this bed of 
chert four distinct 
vascular plants have 
been recognised, and 
described in the 
minutest detail by 
Dr- Kidston and 
Prof. Lang. They 
are all essentially 
similar in type, 
though _ sufficiently 
different to be placed 
in three genera, 
named __ respectively 
Rhynia (two species), 
Hornea, and Astero- 
xylon. Rhynia and 
Hornea are leafless 
and rootless, while 
Asteroxylon is also 

Photo) 

Fic. 1.—Vertical section through the protocorm of Riynia Lignieri with rhizoids, embedded in peat (x 14). 

ing group of them. An alternative suggestion 
was that Sporogonites may represent only the 
upper part of a more highly developed sporo- 
phyte, perhaps on the line of descent of the 
Pteridophytes. Thus the presence of Sporogonites 
does not actually prove the existence of Bryo- 
phytes as we now know them in the early 
Devonian rocks. But nevertheless it has a 
peculiar interest. Hitherto there has been no 
certain record of the existence of any moss-like 
type in the Paleozoic period. The demonstration 
of so moss-like a sporangium as Sporogonites is 
certainly the most thrilling of the facts brought 
forward by Dr. Halle. 

In 1913, three years before Dr. Halle’s publica- 
tion of these discoveries at Réragen, the first of 
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rootless, but it bears 
leaves of a_ simple 
type. The plants 
thus clearly indicate 

a primitive state prevalent at that period. They 
conform in general features to the type of Psilo- 
phyton as described by Dawson, and as recognised 
in greater detail by Halle. But here in the Rhynie 
chert the structural details are so well preserved 
that these earliest of all known vascular plants can 
be examined and described almost as well as any 
modern living plants. Some have even been 
found standing erect as in life. Through untold 
ages, like the legendary Knights of the Round 
Table, they have thus awaited the revivifying 
touch of modern science. 

Of the four plants so far described from the 
Rhynie chert, Hornea Lignieri is relatively simple. 
From a distended and lobed protocormous base 

rose the stems, which bifurcated. These bore 

(Dr. Kidston. 
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distal sporangia, which represent their trans- 
formed tips. Sometimes the sporangia were them- 
selves forked. The protocorm was bedded in the 
peat, and parenchymatous, with many rhizoids 
(Fig. 1). The cylindrical stems stood upright 
from it, and were about 2 mm. in diameter. They 
were traversed by a simple stele with a solid core 
of tracheides, surrounded by phloem. The stcle 
forked at the dichotomies of the stem, but stopped 
short at the base of the sterile columella, which 
ran upwards into the flat-topped, and apparently 
indehiscent, sporangium. The latter appears as 
a transformation of the end of the stalk, which 
is simply an ordinary branch of the plant. The 
spores are tetrahedral, as they are in all of these 
plants of the chert. The general aspect of Hornea 
is such as to provoke comparison with the Bryo- 
phytes, notwithstanding certain strongly diver- 
gent characters. This may have some real sig- 

Photo} [Dr. Kidston. 

Fic. 2,—Aerial stem of RAynia major seen in transverse section ( x 20). y Ly} 

nificance in view of its small size, and relatively 
simple structure. 
Rhynia major is larger and better preserved, 

but still it also is structurally simple. 
less distended rhizome, from which the robust 
cylindrical stems arose. These consisted, as in 
Hornea, of a central stele with solid xylem-core 
and investing phloem, surrounded by a massive 
cortex, of which the inner region appears to have 
been photosynthetic. Outside was a well-marked 
epidermis with stomata. These and the vascular 
tissue prove the aerial habit of the plant (Fig. 2). 
The stems ended in solitary massive sporangia, as: 
much as 12 mm. in length, without a columella, 
and filled with tetrahedral spores (Fig. 3). 

Neither of the species described bore any appen- 
dages on its stems. But Rhynia Gwynne- 
Vaughani, though smaller than R. major, shows a 
feature of morphological advance towards some- 
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! 

It had a | 

thing in the nature of appendages. The upright 
stems bifurcate as before, bearing distal sporangia 
similar to, but smaller than, those of R. major. 
But near to their base there are “ hemispherical 
projections,” apparently of superficial origin. 
Some of these gave origin to tufts of hair, but 
others produced adventitious branches, which, 
having narrow bases, were easily detached, and 
served as means of vegetative propagation. 
Though these organs are not easily ranked with 
those of living plants, they are something in ad-' 
vance of what is seen in Hornea and R. major. 
The sporangia are relatively small, and there is 
no clear evidence of their dehiscence. 

The largest, as it is also the most complex, of 
these plants is Asteroxylon Mackiei. Its base 

[Dr. Kidston. Photo) 

Fic. 3.-—Sporangium of Rhynia major filled with spores (X 5}). 

consisted of branched rhizomes, which burrowed 
after the manner of Stigmarian rootlets, and each 
was traversed by a yascular strand with undiffer- 
entiated xylem; but curiously enough rhizoids are 
absent. These rhizomes passed over into upright 
aerial stems, which attained a diameter of as 
much as a centimetre, and had a complex struc- 
ture. They forked, and bore externally small and 
simple leaves. The .stele had a stellate xylem 
very like some Lycopods. From its rays issued 
strands passing to the bases of the leaves, but not 
entering them. As in Lycopodium, more than one 
vertical series of leaf-traces may issue from each 
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ray of the stellate xylem, a fact that confirms 
the Lycopod comparison (Fig. 4). Longitudinal 

cortex of stem and rhizome often contain fungal 
It is possible that in the rhizome these hyphe. 

Photo) [Dr. Kidston. 

Fic. 4.—Large stem of Asteroxylon cut transversely just below a dichotomy, and showing leaves attached externally (x about ro). 

sections show the relations of epidermis, cortex, 
phloem and xylem, and the way in which the inner 

Photo) (Dr. Kidston. 

Fic. 5.—Stoma of Asteroxylon Mackiei in surface view ( X 210). 
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may have been concerned in mycosliric nutrition. 
Higher powers demonstrate the tracheides as 
irregularly, or spirally, barred, but not scalati- 
form. An endodermis has been seen delimiting 
the cylindrical stele, and mesarch protoxylem is 
found in the xylem-rays. The leaves are paren- 
chymatous, the vascular strands stopping short 
at their bases. The epidermis has been found 
to bear very perfect stomata (Fig. 5). The 
essential points of structure of the plant are thus 
fully known. 

In certain blocks sporangia have been found 
attached to profusely dichotomising stalks of 
simpler structure than the main stems of Astero 
xylon, and not definitely attached to them. They 
are associated, however, with stems of Astero- 
xylon, while those of Hornea and Rhynia, from 
which they are structurally distinct, are absent 
from the blocks. The association makes it prob- 
able that these peculiarly forked branches ‘and 
sporangia really belong to Asteroxylon. The 
sporangia are relatively small and pear-shaped, 
and they had a distal dehiscence. The whole 
plant of Asteroxylon was thus more advanced in 
various respects than any of the other three plants 
of the chert. 

(To be continued.) 
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Obituary. 

Dr. RosBert Munro. 
WE regret to record the death, on July 18, of 

Dr. Robert Munro, the well-known Scottish 
archeologist. Dr. Munro was born on July 21, 
1835, and was thus within three days of complet- 
ing his eighty-fifth year. By his death prehistoric 
archeology loses one of its foremost exponents 
in this country; but his work will not readily be 
forgotten. 
Munro was educated at Tain Royal Academy 

and at Edinburgh University. After practising 
medicine for some years at Kilmarnock, of which 
town his wife was a native, his increasing interest 
in archeology led him to retire in 1886, in order | 
to devote himself entirely to research in this 
branch of science. His name will always be asso- 
ciated in particular with the study of prehistoric 
lake and pile dwellings, a subject to which his 
attention was first directed in 1878, while on a 
visit to Zurich, when he took the opportunity of 
examining the prehistoric lake dwellings in the 
neighbourhood. Shortly after his return, the dis- 
covery of two canoes and wrought wood by work- 
men engaged in drainage work on the estate of 
the Duke of Portland at Locklee, Tarbolton, Ayr- 
shire, suggested the possibility of fruitful results | 
to be obtained from investigations on analogous 
sites in Scotland. 

At the instigation of Mr. R. W. Cochran- 
Patrick, Munro undertook the _ exploration 
of this site, and in the two following years he 
investigated similar sites at Friar’s Carse, Loch- 
spouts, and Buston, all in the south-west of 
Scotland. Accounts of these investigations were 
published from time to time in the collections of 
the Ayrshire and Wigtownshire Archzological 
Association, and a report on the excavation of the 
crannog at Friar’s Carse appeared in the Pro- 
ceedings of the Society of Antiquaries of Scot- 
land, of which body Munro had been elected a 
fellow in 1879. 

published in 1882, a book which, as the author 
said in his preface, sought “to place before the 
general reader a record of some remarkable dis- 
coveries recently made in the south-west of | 
Scotland in a department of archeology hitherto 
little known.” In addition to giving the results 
of his own excavations, he summarised the some- 
what scanty accounts of previous investigators in 
this field in Scotland, and the work of Boyd 
Dawkins and others in England. 

After the appearance of this work, Munro’s 
interest turned in an increasing degree to Conti- 
nental prehistoric sites. Always a great lover of 
travel—he considered it his only form of recrea- 
tion—he visited most of the important sites in | 
Europe. Papers dealing with prehistoric remains 
in Holland, Denmark, Italy, Carinthia, and else- 
where appearing in the Proceedings of the 
Society of Antiquaries of Scotland and in other 
publications in the early ‘eighties, and a book 
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The results were afterwards | 
embodied in “Ancient Scottish Lake Dwellings,” | 

describing a journey in Bosnia, Herzegovina, and 
Dalmatia published in 1895, bear witness to the 
extent of his travels and investigations. The 
publications of the earlier years were, however, 
merely a by-product while he was collecting the 
material for his most important work, “The Lake 
Dwellings of Europe,” published in 1890, of which 
the substance had been given in his Rhind 
Lectures, delivered in 1888. In this book Munro 
made a complete survey of the subject, dealing in 
particular with the problems of the Swiss lake 
dwellings and the terramare settlements of Italy. 
In 1907, seventeen years after its publication, 
M. Salomon Reinach, in a preface to Modestov’s 
“Introduction a l’histoire romaine,” said of it: 
“Tl n’y a qu’un livre récent sur les stations 
lacustres et les terramares de I'Italie; il a été 
écrit en anglais par un Ecossais.’’ A French 

| edition appeared in 1908. 
The results of subsequent discoveries, and in 

particular of discoveries on the terramare of 
Emilia, were embodied in the second part of 
“Paleolithic Man and Terramare Sites of 
Europe,” published in 1912. This matter had 
formed the Dalrymple Lectures on Archeology 
in the University of Glasgow in 1911; while the 

| first part, which summarised our knowledge of 
palzolithic man at that date, had been delivered 
as the Munro Lectures in Anthropology in 1912, 
being the first course after the institution of the 

_ lectureship by the University of Edinburgh. In 
addition to the works already mentioned, Munro 
was the author of several other books, including 
“Prehistoric Problems” (1897), “Prehistoric 
Scotland and its Place in European Civilisation ” 
(1899), “Archeology and False Antiquities ” 
(1905), “Prehistoric Britain” (1914), a popular 
summary, and a number of papers which appeared 
at various dates in the Proceedings of learned 
societies and elsewhere. 

In 1886 Munro’s freedom from professional 
duties enabled him to undertake the secretaryship 
of the Society of Antiquaries of Scotland, an 
office which he held until 1899. In 1893 he was 
president of the Anthropological Section of the 
British Association for the Advancement of 
Science, and in 1903 he delivered one of the 
evening discourses at the meeting of the 

| association at Southport. This discourse was pub- 
lished in 1904 under the title ‘“‘Man as Artist and 
Sportsman in the Palzolithic Period.” In 1894 
he was appointed chairman of the research com- 
mittee instituted in that year to conduct excava- 
tions on the site of the lake village at Glastonbury, 
other members of the committee being Sir John 
Evans, Gen. Pitt-Rivers, and Prof. W. Boyd 
Dawkins. More fortunate than two of his famous 
colleagues, Munro lived to see the completion 
of this important work in 1907, and continued to 
act as chairman when the committee’s investiga- 
tions were turned to the Meare lake village. He 

| was part author of the monograph describing the 



6 86 NATURE | JuLy 29, 1920 

results of the investigations at Glastonbury, which 
was published in 1911-12. 

The importance of Munro’s researches was 
widely recognised. He was a fellow of the Royal 
Society of Edinburgh, and an honorary member 
of the Royal Irish Academy, of the Royal Society 
of Antiquaries of Ireland, and of the more im- 
portant anthropological and archeological socie- 
ties of the Continent. 

Munro’s work as an archeologist was marked 
by a cautious reserve and a great sanity in judg- 
ment. Yet, on occasion, none could be quicker 
than he in arriving at a conclusion, which further 
investigation usually proved to be well within the 
limits of accuracy. It was characteristic of him 
that he rarely accepted the results of others 
without personal investigation, and the great mass 
of information which he digested and summarised 
in his published works had been largely tested and 
checked by his own observations. His thorough 
mastery of his subject as a practical investigator 
was suggested even in such a trifle as the way in 
which he handled a stone implement. 

E, N. Fatraize. 

IRISH education has sustained a severe loss by 
the death of the Rr. Hon. W. J. M. Srarkie, 
Resident Commissioner of National Education. 
For the past twenty-two years Dr. Starkie guided 
the rather cranky ship of Irish primary education 
through the troubled sea of clerical management. 
After a brilliant school career, he obtained the 
highest classical distinctions at Cambridge Uni- 
versity and Trinity College, Dublin, including the 
fellowship of the latter college. In 1897 he was 
appointed president of Queen’s College, Galway, 
but after a brief period of office became 
Resident Commissioner and ex-officio chairman of 
the Board of National Education. As a member 
of the Viceregal Commission on manual and 
practical instruction, he played an important part 
in framing the scheme of reformation of the aims 
and methods of Irish education, which later he 
was called upon to administer. Upon his 
shoulders rested in large measure the responsi- 
bility of effecting the change from a mechanical 
system of payment by results to an inspection 
system with a broader view of the functions of 
a school. Knowing the magnitude of the forces 
opposed to change, he displayed conspicuous 
courage in carrying far-reaching reforms to a 
successful issue. His address on “Recent Re- 
forms in Irish Education” at the Belfast meeting 
of the British Association in 1902 was a strenuous 
and courageous exposure of the weaknesses of 
Irish education; it aroused much bitter criticism 
from the clerical managers. 

Dr. Starkie was also chairman of the Board of 
Intermediate Education, and thus occupied a 
unique position in Irish education, which probably 
owes more to him than to any one man during the 
last half-century. He was a brilliant essayist and 
one of the first Greek scholars of his time. 
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Notes. 

AN important statement on the development of the 
synthetic dye industry was made by the chairman of 
the Colour Users’ Association at Manchester on 
July 20. Mr. Vernon Clay referred to two very 

urgent reasons why the dye industry in England 
should be developed to the very. utmost, one being 
the real necessity that existed from the com. 
mercial and industrial side, and the other the 
necessity from the point of view of national 
security. Only a country possessing a large dye- 
making plant which could alternatively be used for 
the production of the various organic chemical sub- 

stances employed in war could hope to be in a proper 
position in any future struggle, for the next war 
would be essentially a chemists’ war, and start 
on a very large scale. The Government has recog- 

nised that for national security it is essential that 
synthetic dye factories equal to those of any other 

possible hostile nation shall be in existence, and to 
further this object the President of the Board of 
Trade has stated that the pledge to the synthetic 
dye industry, that the importation of synthetic dyes 

shall be permitted only under licence, will be given 
effect to in. legislation as quickly as_ possible. 
Although the British output of dyes already exceeds 
the pre-war importation from Germany, there are 
several important dyes which are not yet manufac- 
tured in this country, and a licensing scheme such 
as is promised appears to be the only proper means 
of fostering the industry and of encouraging manu- 
facturers gradually to extend their range until the 
country is absolutely self-contained as regards its 

production of dyes and the necessary intermediate 
products. 

THE question of the universities and the excess 
profits duty was the subject of debate in the House 
of Lords on July 21. By the concession already pro- 
posed by the Chancellor of the Exchequer the position 
is roughly this:—While the excess profits duty will 

be charged at 60 per cent., the State, as a matter of 
fact, will bear 12 per cent. of any charitable contribu- 

tions made by a business firm. Earl Grey, however, in 
the hope of inducing private benefactors to make larger 
subscriptions, wished the Government to show more 
liberality and to consider the total remission of the 

duty so far as it affected the universities. On behalf 
of the Government the Earl of Crawford could not 
grant the further concession, but, in the course of 
his reply, made an important announcement regarding 
university grants-in-aid. He stated that the Chan- 

cellor of the Exchequer was prepared to submit to 
Parliament an increase of the present vote of 
1,000,000l. to 1,500,000l. in the Estimates for the 

year 1921-22, and, in addition, to consider the 
advisability of proposing to Parliament a_ further 
non-recurrent sum to assist the universities in 

meeting the grievance of those of their senior 
members who were precluded from profiting to 
the full by the benefits of the federated super- 
annuation scheme of the universities. No pledge was 
given in either case, and both proposals are subject 
to the overriding necessities of national finance. 

Jou 
_ 

Apparen 

grant Ww 

template 

Chancel 

needs 0! 
appointn 

present 

tion, 1S 

On J 
Palace | 

Forestry 

precedin 

gates fi 
the varic 

dent of 
Commis 

delegate 
Mackay 
sentativ 

address 

the Ho 

soon Wi 

referred 
the exp 
plantati 

is incu 

peculiat 

perhaps 
foresig! 
an im: 

parts 0 

stock < 

as it is 

supply 
thrifty 
great 

will re: 

tions ¢ 

and in 

to the 

WIT 

Resear 
expert: 

of m: 
generz 

enemi 

organi 

Institt 

the ¢ 
scient 

and o 

contre 

scient 

chemi 

effecti 

tion ‘< 
expec 
correc 

insect 
this | 

orgar 

introc 

the e 



— O 

, eS oe ae 

JuLy 29, 1920] NATURE 687 

Apparently the consideration of any supplementary 
grant within the present financial year is not con- 

templated. While it is reassuring to find that the 
Chancellor of the Exchequer recognises the clamant 
needs of the universities, there will be no little dis- 
appointment that provision more appropriate to the 
present needs, especially in the matter of superannua- 

tion, is not made, 

On July 21 the King received at Buckingham 
Palace the principal members of the British Empire 

Forestry Conference, which sat in London during the 

preceding fortnight, The members included dele- 
gates from Great Britain and Ireland, India, and 
the various Dominions and Colonies. Lord Lovat, presi- 

dent of the conference and chairman of the Forestry 

Commission of the United Kingdom, presented the 

delegates separately to his Majesty; and Mr. H. R. 
Mackay, Forest Commissioner, Victoria, and repre- 
sentative of the Commonwealth of Australia, read an 
address to the King, who in his reply congratulated 
the Home Forest Authority on its joining hands so 
soon with foresters in other parts of the Empire. He 
referred to the work of universities and colleges and to 
the experience gained in the Crown woods and private 
plantations as having laid a foundation on which it 
is incumbent to build. The King pointed out the 
peculiar difficulty of forestry work, which demands, 
perhaps, more imagination, more patience, and more 

foresight than any other industry, and considered it 
an immense advantage that the experience of all 
parts of the Empire should be brought into a common 
stock and made available for all. Forestry, directed 
as it is to checking reckless consumption of the world’s 
supply of timber and to teaching and encouraging 
thrifty use and prudent replacement, represents a 
great work for the common good. The conference 
will result both in practical improvements in the opera- 
tions of the Forestry Services at home and overseas, 

and in a truer and wider appreciation of their value 
to the Empire at large. 

Wir the advice and assistance of the U.S. National 
Research Council, a co-operative body of scientific 
experts on injurious insects and plant diseases and 
of manufacturers of insecticides, fungicides, and 

general chemicals and apparatus used in fighting the 

enemies of field and orchard crops has just been 
organised under the name of the Plant Protection 
Institute. The purpose of the institute is to promote 
the general welfare by supporting and directing 
scientific research on the pests of crops, shade trees, 

and ornamental plants and on the methods of their 
control, and by furthering co-operation between the 
Scientific investigators and the manufacturers of 
chemicals and appliances, especially for the sake of 

efiecting standardisation and economy in the produc- 
tion and use of the means of fighting pests. Also it 
expects to aid in the dissemination of scientifically 
correct information regarding the control of injurious 
insects and plant-diseases. Much excellent work along 

this line is now being done by Government and State 
organisations, but a further advance can be made by 
introducing a wider co-ordination and co-operation of 
the efforts of both the scientific men and the manu- 
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facturers of control devices. It is in this general 
direction of co-operative work that the Plant Pro- 

tection Institute expects to be most active. 

Two general excursions, both on Saturday, 

August 28, have been arranged in connection with 

the Cardiff meeting of the British Association. One 
party will drive through the Wye Valley to Tintern, 
where lunch will be taken; thence to Llanover, where 
they will be the guests of Lord Treowen for tea (price 
of ticket 19s.). The other party will cross the Bristol 
Channel to Weston-super-Mare, and drive to Cheddar, 
Wells, and Glastonbury, returning to Cardiff by boat 

in the evening (price of ticket 21s.). Owing to the 
difficulty of arranging transport, the local secretaries 
will be much obliged if members intending to join 

either of these excursions will kindly signify their 
intention of doing so as soon as possible. Both these 
are whole-day excursions, and it will be impossible 

for members to be brought back to Cardiff until rather 

late in the evening. Letters should be addressed to 
the Local Secretaries, British Association, City Hall, 

Cardiff. 

Tue eighteenth annual meeting of the general com- 
mittee of the Imperial Cancer Research Fund, held 
on July 22, of which we publish an account in another 
column, shows that, the Fund has returned to full 

activity after the interruptions of the war. We are 

glad to note that our premier organisation for cancer 
research mainly concerns itself with the purely 
scientific aspects of the problem. The detailed study 
of cell-metabolism now in progress, as foreshadowed 
in the Director’s report, should, if energetically 
pursued, lead to advances in general biology of per- 
manent value, apart from their application to the 

special problems of cancer. It is gratifying to find 
that the Fund is again playing its part as a central 
organisation of international collaboration in cancer 

research, 
. 

THE one hundred and first annual meeting of the 
Société Helvétique des Sciences Naturelles will be 
held at Neuchatel on August 29-September 1. The 

following are among the papers to be presented :— 

‘Les aciers au nickel dans I’horlogerie,’? C. E. Guil- 
laume; ‘Die Vegetation des Diluviums in der 

Schweiz,’’ Prof. H. Brockmann-Jerosch; ‘* Ueber das 
Kropfproblem,’’ Prof. Hedinger; ‘Les fouilles de la 
Grotte de Cotencher,’? Prof. A. Dubois; and “Die 
Gesteinsassociationen und ihre Entstehung,’’ Prof. P. 

Niggli. Particulars of the meeting may be obtained 
from Prof. O. Fuhrmann, Université, Neuchatel, or 

Prof. E. Piguet, rue de la Serre 2, Neuchatel. 

Tue Rayleigh Memorial Committee has decided 
that the memorial to the late Lord Rayleigh in West- 
minster Abbey shall take the form of a mural tablet 

to be erected near the memorials to Sir Humphry 
Davy and Dr. Thomas Young. The execution of the 
tablet will be entrusted to Mr. Derwent Wood. It 
is expected that after all expenses are met there will 

be a balance remaining, and this the committee pro- 
poses shall be used to establish a library fund at the 
Cavendish Laboratory, Cambridge, with which Lord 

Rayleigh was closely associated. 
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THE autumn meeting of the Iron and Steel Insti- 
tute will be held at Cardiff on September 21-24, under 
the presidency of Dr. J. E. Stead. An influential 
reception committee, of which the Right Hon. the 
Earl of Plymouth has consented to act as chairman, 
Mr. E. Steer, vice-president of the South Wales Insti- 

tute of Engineers, as deputy chairman, and Mr. D. E. 
Roberts as honorary secretary, has been formed to 

carry out the necessary arrangements. 

Soon after the signing of the armistice in 1918 the 
United States Government sent a Commission to 
France to investigate the war developments in mining 
and metallurgy and to observe the methods taken to 

re-establish the collieries and steel works destroyed 

by the enemy. Mr. G. S. Rice, chief mining engineer 
of the Bureau of Mines, was a member of this Com- 

mission, and a valuable account of his observations 
was communicated to the Franklin Institute last 
December, and is published in the June issue of the 
Journal of the institute. The descriptions of the 

mines and the methods adopted in working them are 
confined mainly to the Pas-de-Calais district, and 
many views of the destroyed surface works are given. 
The author is of. opinion that the most satisfactory 
way of reconstructing the mines is to cut up and 
remove the tangled ironwork at the top of the shafts, 
which are almost all badly cratered by explosives, 

and to reline the shafts themselves at those points 
where they pass through water-bearing strata and 
where they had in consequence been blasted by the 
enemy in order to drown the mines. He believes 
this method will be less costly than sinking new 
shafts. He has every confidence in the ability of the 
French engineers to deal successfully with the 
problem. 

In his report submitted to the joint session of the 
Oriental Societies at Paris Sir George Grierson 
describes the progress whigh has been made in the- 
Linguistic Survey of India. What may be called the 
Cadastral Survey of these languages is now com- 

plete except for the Deccan and for Burma, of which 
a separate survey is in contemplation. The work so 
far done includes 179 languages and 544 dialects. 
The account of the so-called gipsy languages, many 
of which are secret dialects, is ready for the press. 
That dealing with the Eranian languages contains 
much interesting matter, particularly the account of 

Ormuri, a tongue with Dardic affinities, spoken by 
a small tribe settled in the heart of the Afghan 
country. At present Sir George Grierson is engaged 
upon a comparative vocabulary, representing 168 
words—numerals, pronouns, common nouns, and 
declensional and conjugational forms—giving all the 
equivalents in all languages which have been studied 
in the course of the Survey, with a few words in 
some non-Indian languages, such as Japanese, 

Chinese, Manchu, Turki, Arabic, Avesta, and Per- 

sian. As a supplement to the Survey a number of 
gramophone records illustrating the pronunciation of 

various Indian languages is in course of preparation, 
and these are being distributed to institutions where 
they will be available for students. The progress 

made in this great work is thus most important. 
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An interesting series of lectures was delivered 
recently at the London School of Economics ang | 
Political Science by Dr. B. Malinowsky, a young Polish 
anthropologist, who, as a member of the Robert 
Mond Ethnographic Expedition, spent a considerable 
time among the people of eastern New Guinea, in 
particular in the Trobriand Archipelago. Dr. Mali. 
nowsky’s investigations throw fresh and welcome 

light on primitive economics. Trade is organised by 
the influence of the chief, associated with a magician 
in charge of each department of communal activity, 
“*Primitive economics, as exemplified by the Tro. 
brianders, present a picture different from, and more 
complex than, that usually assumed. National economy, 

as a system of free exchange based on untrammelled 
competition, where value is determined by the play of 
supply and demand, does not exist. But a system of 
production, exchange, and consumption does exist, 
socially organised and subject to definite customary 
rules. In addition to activities connected with the 
quest for food, there are many others, such as circular 

trading and ceremonial enterprise, in which the 
natives perform organised work, controlled by their 
conceptions of wealth and value, and therefore dis. 

tinctly economic. In all these activities there is an 
interplay of chieftainship, kinship, and social organisa. 
tion. Ceremonial life, magic, myth, and tribal law 

control and are controlled by economic elements.” 
Anthropologists will await with interest a full account 
of this remarkable economic and social organisation. 

Part of the evidence is summarised in a paper by Dr. 

Malinowsky, ‘“‘Kula: The Circulating Exchange of 
Valuables in the Archipelagoes of Eastern New 
Guinea,’’ published in the July issue of Man. 

Wuitst the Crocker Land Expedition explored to 
the north-west of Greenland, the Canadian Arctic 

Expedition of 1913-18 investigated the district lying 
east and west of the Mackenzie River. The mollusca 
the Canadians brought back have now been studied 
and described by Dr. W. H. Dall (Report Canad. 

Arctic Exped., 1913-18, vol. viii., part A, 1919, pp. 29, 
3 plates). This collection is of special interest, 
because, save for a partial exploration about 1863 by 

Mr. R. Macfarlane, of the Hudson Bay Co., the 
fauna to the eastward of the Mackenzie River delta 
has remained entirely unknown. It was thought that 
probably the great outpour of fresh water from the 

river might have proved a barrier to the passage of 
marine species from the western Arctic Ocean, and 

that the eastward fauna would show a considerable 

infusion of Greenlandic forms. The result of the 
study of the collection proved otherwise, for of the 
hundred Arctic species collected over the whole area 
in question—a collection, therefore, far richer in 
numbers than that of the Crockford Expedition (see 
Nature for July 8, p. 593)—only five were characteris- 
tically Eastern Arctic. Apparently the narrow, tortuous, 
ice-blocked passages which lead to the Greenland seas 
are accountable for the failure of the Eastern Arctic 

mollusca to colonise in the Bathurst region, while 

the open sea to the west readily gives access to the 
Western Arctic forms. Only six new marine species 

are established, “and these are fully described and 
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figured. A few fresh-water forms were met with, 

including a new species of Physa, which is of interest 

as being the most northern species of the genus. 

Still, it should be noted that the closely allied Aplexia 

hypnorum, of circumpolar distribution, occurs with it. 

The Limnzas proved extremely puzzling, and Dr. 

Dall is inclined to consider that both the form known 

as caperata, Say, and the vahli of Beck may be only 

boreal mutations of the well-known Limnaea palus- 

tris, Miiller. Full lists of all the species collected at 

the several stations and from Pleistocene deposits are 

also included in this important paper. 

Mr. W. Wysercu has brought forward evidence, 
including that of marine mollusca, to show that the 

coastal limestones of the Cape Province (Trans. Geol. 

Soc. S. Africa, vol. xxii., p. 46, 1920) are by no 
means entirely due to the cementation of recent dunes. 

The well-known dune limestone seems to have been 
formed over and against a more ordinary and shelly 
marine limestone, which constitutes the true Bredas- 

dorp formation, and is of late Pliocene or Pleistocene 

age. 

Papers on the Crown Colony of Sierra Leone are 
comparatively rare. Mr. F. Dixey (Trans. Geol. Soc. 

S. Africa, vol, xxii., p. 112, 1920) describes evidences 
of Pleistocene movements of elevation, with the 
formation of a coastal plain along nearly the whole | 

coast of the peninsula or Colony proper, merging on | 
the east into low ground that extends far into the 
Protectorate. Parallel raised beaches show that the 

uplift was intermittent. 
300 ft. above the sea. 
accompany the paper. 

THE question of the persistence of genera is raised | 

by Dr. C. D. Walcott in describing a remarkable 
series of floating cyanophyceous alge from 

Middle Cambrian Burgess Shale of British Columbia 
(Smithsonian Miscell. Coll., vol. Ixvii., No. 5, 1919). 
Morania, one of his new genera, so closely anticipates 
the structure of the modern Nostoc that only a feeling 

that they cannot have been fully identical leads the 
author to propose a new generic name. 

trations are presumably from photographs of speci- 

mens coloured by hand before reproduction; but they 
are, to say fhe least, surprising. 

Mr. Louts REnour, of the Bute Museum, Rothesay, 

writing in the Museums Journal for April-May on 
various technical methods, including the mounting of 

wet specimens under watch-glasses and petri dishes, 
remarks on the difficulty of obtaining such glasses 
with even edges, and nicely finished plates on which 
to mount them. The difficulty led to the discovery 

that there was ‘‘no glass-planing plant in the whole 
of Great Britain.’’ If this be so, the discovery 
accounts for a good deal that scientific workers have 

had to contend with in obtaining glass apparatus (at 
whatever price) from British firms. 

“Tue Rainfall in the Island of Formosa” has re- 
cently been issued by the Government-General of For- 
mosa; with a summary of meteorological observations 
at Taihoku and five other observatories. Since the 
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meteorological service was established in 1896 rain- 
fall stations have been added as available from 
year to year. There were only 28 at the end. of 

1903, and there are now 135. Every 106 square miles 
of Formosa has, on the average, one station. Most 

of them are attached to various Government Depart- 

ments. At 83 out of the 135 stations records are 
available for ten years or more. The average annual 
rainfall over the island is 2486 mm., the greatest 
fall, 7176 mm., being at Kashoryo, situated on a 
mountain slope at the head of a valley open to the 

north-east a few miles south of Kelung; this spot is 
said to be probably the most rainy in the Far East. 
The minimum annual rainfall for Formosa is 1o50 mm. 
at Rochikuto, in Taichu, on the west coast. There are 

two rainy seasons, one during winter along the extreme 

north coast associated with the north-east monsoon, the 

other in summer on the mountain districts in South 

Formosa, largely due to typhoons and thunderstorms. 
Typhoons occasion a considerable variation in the 
rainfall according to their track and proximity, the 
track being usually from south-east to north-west. 

The heaviest rainfall in twenty-four hours in 
Formosa is given as 1034 mm. at Funkiko on 

| August 31, 1911, which is the same day as that of the 

The highest beach is some | 
Four photographic views | 

the | 

The illus- | 

flood in Taihoku shown in the frontispiece of the 
publication under notice. The heaviest of the exces- 
sive rains in different parts of the world, quoted for 

comparison, are Charra Ponjee, India, 1036 mm., 
June 14, 1876, and Baguio, Philippines, 1168 mm., 

July 14, 1911. Comprehensive tables and maps are 
given showing the monthly and seasonal mean rain- 

fall and the number of rainy davs, also the five-day 
mean rainfall at six observatories from the results for 
twenty-two years, and the diurnal range, intensity, 

and duration of rain. 

WE have received copies of the second biennial Hurter 

and Driffield memorial lecture delivered by Prof. Alex. 

Findlay before the Royal Photographic Society on 
| May 11, and the Hurter memorial lecture recently 
delivered by Mr. F. F. Renwick before the Liverpool 

Section of the Society of Chemical Industry. Prof. 
Findlav discoursed on the properties of colloids in 
general, and especially with reference to photographic 
processes and materials. He says: ‘“‘In the produc- 
tion of the photographic plate, from the 
moment of mixing the solutions to the final stage of 

ripening of the emulsion, we have a complex series of 
changes taking place in a delicately balanced and 
complex colloidal system, in which coagulation, 

peptisation, solution, and adsorption doubtless all take 

part. . .In the production of the latent image 
. it seems probable that we are again dealing 

with phenomena of adsorption.’? Mr. Renwick deals 
with three characteristics of the latent image: 

(1) The possibility of physically developing an image 
on a fixed and washed plate; (2) the possibility of 

transferring and subsequently developing (both 
physically and chemically) latent images from the 

‘silver salt in which they are formed to another, by 
changing the former chemically into a less soluble 
silver salt; and (3) the destructibility of the latent 
image by the further action of light itself under 
certain conditions.”” He gives the details of some 
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very interesting experiments of his own, and con- 

cludes that in the ‘most highly sensitive photo- 
graphic plates we are dealing with crystalline silver 
bromide in which, besides gelatine, some highly un- 
stable form of colloidal silver exists in solid solution, 
and that it is this dissolved silver which first under- 

goes change on exposure to light.’’ . He finds a 
reasonable explanation of solarisation “by assuming 

a peptising action on the part of the later-formed 

chemical products of light action (bromine, hydro- 

bromic acid, etc.) with formation of a photohalide 
relatively rich in dissolved silver, but almost un- 

developable.”’ 

A NEw radio call signal used by the Post Office is 
described by Major Shaughnessy in the Electrical 

Review for July 16. Until recently one of the draw- 
backs to radio reception was that it was always neces- 

sary for an operator to be listening, as there was no 
method of making the received signals operate a loud 
calling device. There are many outlying small radio 

stations in this country in islands and lightships the 
number of calls on which is so small that it would 
not justify the expense of having an operator always 
in attendance. The Post Office, by using a simple 

valve amplifier, a Turner thermionic relay, and a 
retardation device in series, has successfully em- 
ployed the weak radio currents to ring a bell. In 
order to call the station a long ‘‘dash”’ of 15 seconds 

duration is sent. During this time a condenser at 
the receiving station is slowly charged through a 
3-megohm resistance. After about twelve seconds 

the condenser is practically fully charged, so that 
when the signal ceases and the tongue of the relay 

moves back to the spacing stop the discharge of the 
condenser deflects a second relay, and this causes a 
bell to ring. This condenser device has been used by 
the Post Office for several years on land lines to call 
the operators, and is found to be very efficient. Trials 

of the set have proved that it is practically impossible 

for “‘jamming’’ or atmospheric disturbances to 
actuate the apparatus. It has been fitted on the 
P.O. cable ship Monarch, and even with heavy 
“jamming ”’ has proved successful up to a hundred 
miles. This calling device can be applied for sending 
the distress signal at sea known as the S.O.S. signal. 
It will obviously extend the use of radio communica- 

tion to much smaller ships than at present, as the 
saving of operators’ wages considerably reduces the 

cost of maintenance. 

Two recent articles in the Engineer (July 2 and 9) 
describe at some length the hydro-electric power works 
at the Great Lake, Tasmania, which is situated 

approximately at the geographical centre of the island 
at an altitude of 3350 ft. above sea-level. From the 
southern end of the lake the River Shannon finds an 

outlet some two miles west of the bed of the River 
Ouse, and the two streams flow in fairly parallel 
courses for some distance. But the fall of the River 

Ouse is much more rapid than that of the River 
Shannon, with the result that, while at a point 
opposite the middle of the lake the Ouse has an 
elevation of 120 ft. above it, a few miles south the 
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Ouse has fallen to considerably more than tooo ft, 
below the Shannon. A short connection between the 

two rivers at this point enables a very high head of 

water to be obtained. For the initial installation only 
the water from the Great Lake catchment area has 

been utilised, but it is now in contemplation to divert 

the head-waters of the Ouse’ into the lake, and by 
this means a total capacity of 70,000 h.p. will be 
available at the turbine shafts. The dam across the 

southern end of the Great Lake, which at present 
impounds the water to a height of 11 ft. above the 
sill, will be raised to give an effective height of 40 ft, 
The existing power station at Waddamana contains 

two 5000-h.p. and two 8o0o00-h.p. turbines, all of 

the Boving type; three more 8000-h.p. machines 

are under construction, and will shortly be installed, 
In order to develop the total fall a second station 
will be formed at a higher level, where a head of 
250 ft. is available and a serviceable capacity of 
12,000 h.p. is at present running to waste. 

WE notice that, in consequence of the continued 

increased cost of production, the published price to 
non-fellows of the society of the Journal of the Royal 
Society of Arts has been raised to 1s. 

Messrs. R. anp J. Beck, Ltp., 68 Cornhill, London, 

E.C.3, inform us that they have obtained a supply of 
mounted specimens of the scales of the Test Podura, 

Lepidocyrtis curvicollis, which is recognised as being 

one of the best tests of high-power microscope object- 

glasses. These scales have been for long unobtain- 

able, and the new supply will be welcomed by many 
microscopists. 

THE research on automobile steels carried out by 
the research committee of the Institution of Auto. 
mobile Engineers has now been brought to a success- 
ful conclusion. It is hoped that the report, which 
was approved at a meeting held on July 21, will be 
ready for issue by about the end of August, when a 
further announcement in regard to price, etc., will 
be made. 

Tue “ Rough List ’’ (No. 359) of books on natural 

history just issued by Messrs. Bernard Quaritch, 
Ltd., 11 Grafton Street, W.1, will be of interest 

to collectors of first and rare editions, for among the 
thousand or so volumes offered for sale are many 
treasures. There is also a good sprinkling of ordinary 

editions listed at low prices. Practically the whole 
ground of natural history is covered by the cata- 
logue; there are, besides, sections on mathematics, 
mineralogy, paleontology, and physics. 

A BULLETIN issued by the Department of Industries, 
Madras, entitled ‘‘The Manufacture of Glue in the 
Tropics from Tannery Refuse,” was noticed in 
Nature of February 5 last, p. 611. The director of 
the Department now informs us that the pamphlet 

has been placed on the market so that the informa- 
tion contained in it may be widely known. The 
pamphlet is priced at 1 rupee, and copies can be pur- 
chased from the Superintendent, Government Press, 
Mount Road Branch, Madras. 
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Our Astronomical Column. 

Tue Date or Easter.—It seems a curious 
anachronism that our calendar in the twentieth 

century should still be largely influenced by the 

lunar chronology which passed out of direct use 
nearly two thousand years ago. That was the most 
obvious system to employ at the dawn of astronomy, 
the moon’s rapid motion and the ease of locating its 
position in. the heavens making it far superior to the 
sun as a time-measurer. But as time went on the 
inconvenience of having a variable number of months 
in the year, and of having events like the equinoxes 
and solstices occurring on variable dates, caused the 
system to be abandoned and a purely solar calendar 
substituted. 
The Passover was, of course, on a fixed date of the 

lunar calendar, the fourteenth day of the first month, 
and, owing to the close association of this feast with 
the events commemorated at Easter, an attempt has 
been made to follow the ancient system of fixing its 
date. That this is mainly the result of sentiment is 
shown by the fact that Christmas and other feasts 
are kept on fixed days of the solar year; moreover, 
the coincidence with the ancient method is not per- 
fect, since Easter is tied to one day of the week, 
which was not the case with the Passover. This 
fact alone may produce a deviation of six days, so 
that it is obvious that no serious principle could be 
involved in increasing the deviation to a fortnight or 
thereabouts. which is all that a fixed date demands. 
Many unofficial ecclesiastical pronouncements have 
shown that there is no strong hostility to such a 
change. Lord Desborough brought the matter 
forward in a letter to the Times on July 20, 
and in the House of Lords on the following 
day, pointing out the inconvenience felt by the 
schools, universities, law terms, etc., through the 
variable date. The Earl of Onslow did not give 
much hope of Government action, but this is clearly 
a matter for international, not merely national, ar- 
rangement. The Astronomical Union in its session 
at Brussels last July appointed a Committee on 
Calendar Reform, with Cardinal Mercier as chair- 
man, and it is understood that the date of Easter 

was one of the subjects of reference. The present 
time, when so much is in the melting-pot, would 
seem to be a particularly hopeful one for promoting 
this and similar reforms. 

ASTRONOMY IN TOWN PLanninG.—It is a sign of 
awakening public interest in astronomy that a paper 
should be read before the Ottawa centre of the 
R.A.S. of Canada on the importance of considering 
practical questions of incidence of sunlight in planning 
out new towns. The author, Mr. H. L. Seymour, 
refers to the action of sunlight on bacteria and to the 
importance of letting all rooms get their share of 
sunlight, which is best secured by making the corners 
of the houses point to the four cardinal points, which 
means that the streets should run from N.E. to 
S.W. and from N.W. to S.E. He quotes Mr. Horace 
Bushnell as having put forward the same idea in 
1864; but, nevertheless, the tendency has been rather 
to make the streets run N.-S. and E.-W., with the 
result that northward walls get no sunshine at all 
for more than half the year. In the planning of 
garden cities, where the houses are not contiguous, 
it is also important to place them so that the shadow 
of one house may not fall on another, or at least to 
minimise such incidence. The heights of buildings 
should also be so regulated that those opposite them 
are not in perpetual shadow. 
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The Empire Timber Exhibition. 

By ALEXANDER L. Howarp. 

“THE Overseas Trade Department of the Board of 
‘Trade some time ago conceived the idea of 

organising an exhibition which should be a representa- 
tive collection of those timbers which form the forest 
wealth of the countries which constitute the British 
Empire. This excellent scheme, possibly the direct 
outcome of the experiences of the war, was cordially 
and unanimously supported by the representatives of 
the Governments overseas. 
Among the many lessons learned as a result of the 

war none was of greater importance than the know- 
ledge that was brought home to us of our great 
dependence upon the products of the forest for the 
making and building up of every possible kind of 
offensive and defensive engine of warfare as well as for 
the maintenance of the daily requirements of ordinary 
life. From the time when the proposals of the Board 
of Trade were first considered every effort was made 
by the representatives of the different States of the 
Empire and by the officials at home to see that not a 
stone was left unturned to show conclusively what it 
was possible to achieve in the matter of timber pro- 
duction from every source. By a happy chance the 
date for the exhibition was fixed to coincide with 
that of the British Empire Forestry Conference, which 
brought together representatives of the Forest Services 
throughout the Empire, and there can be no doubt 
that such an exhibition must form the best possible 
opportunity for the forest man to gauge the value of 
the work upon which he is engaged. 

The countries of the world may be classed into 
three grades: one which possesses a competent 
scientific forest service with practical work in full 
operation; a second which also possesses such a forest 
system, but lacks the practical application of theory ; 
and a third which possesses neither scientific nor prac- 
tical forestry. It is regrettable that until a very recent 
date the United Kingdom must have been classed in 
the last category, and, although much has been done 
in the past few years to remedy the situation, it is 
doubtful whether the great national importance of the 
subject has yet been fully realised. 
The Empire Timber Exhibition entailed an enormous 

amount of continuous hard work and persistent 
energy which eventually resulted in bringing together 
a collection of many hundreds of timbers from every 
part of the Empire, and certainly the majority of those 
of any commercial importance. A collection of this 
kind is not easy to gather together, and it is doubtful 
whether such an opportunity is likely to be again 
available for a very long time. 

The following are a few of the more noteworthy of 
the exhibits of the various countries : 

British East Africa.—The considerable forest re- 
sources of this country are practically unknown 
and their exploitation is yet in its infancy. The 
most important timber is pencil cedar (Juniperus 
procera), which is slightly harder and more brittle 
than the American variety (J. virginiana). So far it 
has not been much appreciated by British manufac- 
turers, although its importance may be gauged from 
the fact that in 1910 31,000 logs of this timber were 
imported into Germany from what was then German 
East Africa. As the majority of the lead pencils 
used in this country before the war were of German 
manufacture, the importance of this supply is obvious. 

The Gold Coast.—Supplies of the timbers of the 
Gold Coast have already been seen in this country, 
but this exhibit showed many which are unknown 
here, though, as with other countries, much confusion 
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arises from the varying vernacular names. The 
various species of Khaya, the African mahoganies, 
play the most important part, for this wood, which is 
generally of fine texture and good quality, has been in 
very large demand, and extraordinary prices. have been 
realised for it. Another valuable wood is that labelled 
Odum (Chlorophora excelsa), which has also been 
imported as Iroko, sometimes falsely termed African 
teak. While it is in itself of great value, and likely 
to be more so in the future, it possesses none of the 
qualities of teak with the exception of a superficial 
resemblance in colour. The wood labelled Kaku, also 
called Karkoo (Lophira procera), is generally known 
in England as African oak; it possesses unique 
qualities of strength and durability, and it is to be 
regretted that supplies seem to be scarce. 
Nigeria.—From Nigeria also Lophira procera is 

available, though here it is known as Eki; it is a 
strong wood, and is reported as being both termite- 
and teredo-proof. Other heavy constructional woods 
which resist the white ant and show good promise for 
the future are Sasswood (Erythrophloeum guineense), 
the gamboge-coloured Opepe (Sarcocephalus esculen- 
tus), Agboin (Piptadenia africana), and Apa (Afzelia 
africana). A particularly fine ebony of large size and 
beautifully variegated colour is that known as 
Kawraw (Diospyros mespiliformis). First and fore- 
most amongst the woods from this region, however, 
are the mahoganies, which form the bulk of the 
supplies. This exhibit was in charge of Mr. Lauchlan. 

Western Australia.—The depletion of the forests in 
the past has reduced the volume of the timber avail- 
able, but their re-afforestation is now in the oop 
of Mr. C. E. Lane-Poole, and supplies will probably 
be assured for the future. One of the chief factors in 
the great value of the timbers of Western Australia is 
their durability. Jarrah (Eucalyptus diversicolor) and 
karri (E. marginata) sleepers, for instance, 4} in. 
by 9}. in., on the Great Western Railway remained 
sound in the ground for twenty years, and appear to 
be good for another twenty years, while the trenail 
has remained in position during the whole period. 
It should be remembered also that a jarrah or karri 
sleeper 44 in. by 9} in. is better than one 5 in. by Io in. 
of any other wood. Jarrah is also shown in the form 
of flooring, and provides a smooth, hard-wearing sur- 
face equal to that of any other hardwood. Telegraph 
arms in karri were exhibited; these have been exten- 
sively used and much appreciated by the G.P.O. 
for many years. These hardwoods take premier place 
for such work as piling, wharf-planking, and bridge- 
building, and, though more costly in their initial 
outlay than many timbers, prove the most economical 
ultimately. As a furniture wood jarrah is also excel- 
lent; the chairs, tables, and panelling which were 
exhibited illustrate its value for this purpose. 

Canada.—At the Canadian exhibit, which was in 
charge of Mr. Stokes, were shown two interesting 
models of wooden houses made of Douglas fir 
(Pseudotsuga Douglasii). Some sixty-nine timbers 
were shown, of which about twenty-five are of com- 
mercial interest, the remainder forming a valuable 
reserve for future use. Two of the outstanding 
timbers are the Sitka or silver spruce (Picea 
sitchensis), which might be called the aluminium of 
timbers, and veneer of basswood (Tilia americana), 
which is used in the making of safety matches. 
The by-products of the Canadian forests include tur- 
pentine, artificial silk and surgical cotton made from 

sulphide pulp, and the ground-wood pulp which is 
used in the manufacture of the paper on which the 
Daily Mail is printed. 

British Guiana.—The timbers produced from this 
country, the exhibit of which was in charge of Mr. 
Herbert Stone, are of very great importance, and 
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provide a source of supply which has never yet been 
properly realised. With the exception of greenheart 
(Nectandra Rodioei), no import into the United King. 
dom worth mentioning has occurred. This fact is 
evidence of the lack of enterprise which this country 
displays, because from Dutch Guiana (Surinam) 
similar woods have been known and appreciated for 
many years in Holland, France, and Germany, 
Among the practically unknown timbers which should 
be in demand are purpleheart (Copaifera: pubiflora), 
the rich and brilliant colour of which stands out 
remarkably even amongst the many brilliantly 
coloured .woods of South America; mora (Dimor. 
phandra Mora), a wonderfully durable wood suitable 
for constructional work and for sleepers; wana 
(Nectandra Wana); brownheart (Andira_ inermis) 
(this wood, which is called Surinam teak by the 
Dutch, was named partridge wood by Laslett); 
locust (Hymenoea courbaril); and crabwood (Carapa 
guianensis). All these are fine durable woods suitable 
for construction in buildings which are required to 
last for generations. 

Indian Empire.—The remarkable exhibit of the 
timbers of the Indian Empire, both in the raw state 

and manufactured into furniture and so forth, was the 

more noteworthy when it is remembered that prac- 
tically none of these timbers of India had ever before 
been seen in this country. Even those who were 
acquainted with the forest wealth of India have not 
hitherto realised the extent of its commercial value 
in Europe. Amongst the exhibits were two halls and 
staircases made respectively in Indian silver grey- 
wood and padauk (Pterocarpus dalbergioides), a 
dining-room panelled in gurjun (Dipterocarpus tur- 
binatus) and furnished in laurel wood, a drawing. 
room in sissoo (Dalbergia Sissoo), a bedroom in Indian 
black walnut with panels of walnut burr (Juglans 
regia), and a billiard-room furnished entirely in 
padauk and panelled in laurel wood. The great 
possibilities of the Indian timbers were, perhaps, 
most strikingly shown in the railway coach built by 
the Great Eastern Railway Co. The constructional 
portion was entirely of Indian wood, the decoration of 
the first-class carriage being in Indian silver greywood 
and that of the third-class in padauk. These pre- 
sented such an excellent appearance that their 
increasing use-in this direction is certain. 

In addition to these larger exhibits were shown 
chairs; mirrors, and numerous small articles which 

serve to illustrate the many and varied uses to 
which the woods may be put. No trouble has been 
spared to demonstrate the fact that for every purpose 
for which wood is required the products of the Indian 
forests can meet the demand. Some two hundred 
small specimens showed the wide range of colour and 
texture which is available. Among this large col- 
lection of timbers the following are particularly 
worthy of the most careful attention of those in- 
terested in timbers for decorative and constructional 
work. Gurjun (Dipterocarpus turbinatus), a pale 
brown-coloured wood with a delicate aromatic scent, 
is an attractive medium for panelling, and one of 
the best hardwoods for flooring which it is possible 
to obtain. It is available in large sizes of superlative 
quality, and at a price which brings it within the 
range of even the most economical kinds of uses. 
Padauk is a wood which is unique in its brilliant red 
to maroon colour. It is exceedingly firm and durable, 
stands well ‘without shrinking or warping, and is 
one of the strongest woods it is possible to obtain. 
During the war immense quantities of padaulx were 
used for saddle-trees and gun-carriages, for which 
purposes it is difficult to find its equal. It was also 
used for the felloes of some-exceptionally large wheels 
for heavy guns for use in Russia. The produce of a 
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jes of Canarium, which has been termed Indian 

white mahogany, is likely to take an important place 

in the future. It is a smooth, even-grained wood 
which will be available at a very reasonable price. 

Haldu (Adina cordifolia) is a bright canary-coloured 
wood notable for the smooth and even regularity of 
the grain. It is possible to carve it in any direction 

without splitting—a striking quality which gives it a 
particular value. Perhaps the finest carving wood 
which it is possible to obtain, however, is Indian red 

r (Bursera serrata), which possesses the above 
qualities in a unique degree. Other woods which are 

chiefly notable for their decorative qualities are Indian 
red zebra-wood (Melanorrhoea usitata), Indian prima- 
vera, yellowheart (Fagraea fragrans), and the hand- 
some striped and mottled ebony known as Andaman 
marblewood (Diospyros Kurzti). It becomes abun- 
dantly clear that the only thing necessary for these 
timbers of India to take the important position which 
their merits deserve is that the representatives of the 
Government in India should continue to provide 
regular and certain supplies, and to this end exten- 
sive arrangements are now being made. 
The United Kingdom.—About seventy varieties of 

timbers grown in the United Kingdom were shown, 
and these included such importations as the silver 
wattle of Australia and the black walnut (Juglans 
nigra) of America. Floorings in yew (Taxus baccata), 
cherry (Prunus Avium), and beech (Fagus sylvatica), 
amongst others, illustrated a little-known use for these 
woods. The decorative effect of English brown oak 
(Quercus Robur) was shown in various articles. Other 

exhibits, such as the gondola of an aeroplane made in 
English ash (Fraxinus excelsior), called to mind the 
large part played in the war by the native timbers. 
Other countries showing interesting exhibits, of 

which space forbids mention, were British Honduras, 
Ceylon, Fiji, Newfoundland, New South Wales, New 
Zealand, Union of South Africa, Tasmania, and 
Trinidad. 

The Education Act, 1918. 

Lonpon County Councit Drarr SCHEME. 

HE Education Act of 1918, which among its pro- 
visions requires that draft schemes for giving 

effect to them shall be submitted by the local educa- 
tion authorities, has resulted in a remarkably interest- 
ing document just issued by the Education Committee 
of the London County Council, in which is set forth 
not only a scheme for the administration of the Act 
within the county, but also a most informing sum- 
mary of the history of education in London during the 
nineteenth century and of the various legislative enact- 
ments passed from time to time, notably those of 1870 
and 1902, to increase the facilities and improve the 
quality of education especially for the large population 
immediately within its area, now amounting to up- 
wards of 44 millions. The report further makes clear 
the present activities of the Committee with its 951 
separate elementary schools, in which 695,197 pupils 
are enrolled, with an average attendance of 590,633, 
from which figures it would appear that more than 
100,000 children are constantly absent. The schools 
are staffed by 20,000 teachers (less than one-third are 
men), of whom only 300 are uncertificated. In addi- 
ton to the ordinary elementary schools there was 
organised in 1910 a system of central schools to the 
umber of 51, distributed more or less evenly through- 
out the County of London, and filled with pupils 
selected partly by means of junior county scholarships 
at about eleven years of age with a view to an ad- 
vanced course of training of four years. 
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The Council, as the local education authority, is 
concerned not only with the mental well-being of the 
child, but also with its physical and social welfare. 
Having regard to the fact stated by Sir George New- 
man in a recent report, that there were more than 
one million children in attendance at public elementary 
schools in England and Wales who were unable by 
reason of physical or mental defects to take effective 
advantage of the instruction offered, no feature of the 
past and future work of the Council can be regarded 
as of greater importance than the effort to raise and 
maintain the standard of bodily health and intellectual 
vigour of the children of London. The statutory 
medical inspection in the schools is carried out by 
57 assistant medical officers and a staff of 208 nurses 
under the Medical Officer of Health of the county. 
The county is divided into five areas, each under a 
divisional medical officer, a superintendent of nurses, a 
treatment organiser, and a children’s work director. 
During 1919 169,200 cases of various kinds were 
treated, and for 1920-21 provision is to be made for 
40,000 cases more. A fee of 1s. is required in each 
case where the parents can afford it, otherwise the 
treatment is free. 

There is special provision for anzwmic and sub- 
normal children, for those with speech ‘defect, of 
whom there are about 1200 in the schools who need 
treatment, and for blind and deaf children, of whom 

there are 317 and 693 of the elementary-school class 
respectively, whilst there are also 659 partly blind 
and 117 partly deaf London children. 

All these measures denote a seriously important and 
beneficial advance upon the almost entire neglect of 
child-life in the nineteenth century. The provision of 
higher education within the county includes 23 schools 
provided and maintained by the authority and attended 
by 8702 pupils, 31 schools with 11,808 pupils aided by 
the authority, 47 other public secondary schools with 
16,462 pupils, 40 schools conducted by religious bodies 
with 5170 pupils, and, lastly, 421 private schools with 
27,295 pupils. The last two groups are regarded as 
preparatory rather than as secondary. There is thus 
a total of 562 schools in the county area with 68,807 
pupils under instruction, much of which, it is not un- 

reasonable to say in respect of the great majority of 
the private schools, can scarcely be efficient either in 
subject or in quality. The Council maintains five 
training colleges for teachers, one of which is a 
school of the University of London, and makes main- 

tenance grants to three recognised training colleges 
within its area for domestic-economy teachers. 

The provision of technical education within the 
county since the passing of the Technical Instruction 
Acts of 1889 and 1891 comes under review, and is 
marked by three periods of development. The first 
covers the years 1889-1904, and embraces the work 
of the Technical Education Board established in 1893; 
the second from 1904 to 1909, which followed the 
traditions and policy of the Board; and the third from 

1909 to the present time, which has aimed at a pro- 
gressive delimitation of the functions of rival institu- 
tions and at a general endeavour to co-ordinate all 
forms of education. 

In 1892 a general survey was made of the needs of 
London as a preliminary to the operations of the 
Technical Education Board, and, as a result, the 
Board made direct grants in aid of polytechnics and 
other institutions for their maintenance and equip- 
ment and for the extension of their work. There were 
26 technical institutions so aided in 1903, some of 
which were under the direct control of the Council, 
and grants were also made to the extent of 33,0001. 
in aid of science and language teaching in the 
secondary schools. A system of scholarships was 
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established in aid of boys and girls of ability to obtain 
an education beyond the primary stages, and to assist 
adults in their studies in art, science, and technological 
subjects in day and evening institutions; and the 
Board, having regard to the importance of educating 
the future leaders of industry and commerce, not only 
aided in the establishment of the London School of 
Economics, but also made grants of 17,000]. a year in 
1903-4 to institutions and schools of the University 
of London. This policy has been greatly developed 
since 1904, when the Council became the local 
authority for all forms of education. Some measure 
of the expansion of the work undertaken in the 
polytechnics may be seen on a comparison of the 
student-hours worked in the departments of engineer- 
ing, mathematics, physics, and chemistry in 1900-1 
and in 1919 (November), from which it appears that 
the hours in 1900-1 were 268,344 and in IgI9 

795,000. 
The growth of expenditure in polytechnics, technical 

institutes, schools of art, science, art, and commercial 
centres, and in ordinary evening classes is indicated 
by the following figures:—In 1904 the expenditure 
was 369,400l., and in 1919-20 (estimated) 822,514l. 
Twenty-six special institutions for art, technical, and 
domestic subjects are now wholly maintained by the 
Council, and twenty-nine others are aided by annual 
grants. Twelve polytechnics and colleges receive 
annual subsidies ranging from 4ool. to 3500l., amount- 
ing in the aggregate to 23,250l., whilst the block 
grant made to ten polytechnics and colleges in 1911-12 
of 86,3811. was increased in 1919-20 to 139,950l., 
exclusive of 60,0001. in respect of -war bonus and 
improved salary scales. In 1919-20 an equipment 
grant was also made to these institutions of 13,gool. 
The Council in 1918 introduced a new scale of 
salaries for principals and other teachers in technical 
institutions, whereby the minimum salary for prin- 
cipals in the lowest group was fixed at 440l. and the 
maximum in the highest group at 1250l. The 
salaries for heads of departments range from 44ol. 
to 840l. (men) and from 340l. to 6401. (women), and 
whole-time lecturers’ salaries are fixed from 2251. to 
4gol. (men) and from 180l. to 340l. (women). The 
Council works in close association with the University 
of London, to which it gives annual grants-in-aid, 
which at the present time amount to about 47,000l. 
This includes provision for nineteen professorial chairs 
in languages and literature, mathematics, science, 
education, and economics. The Council also main- 
tains a school of the University, the London Day 
Training College, at an annual cost of 10,000l., and 
is spending in 1919-20 about 13,000l. in aid of uni- 
versity students, mainly in London, Oxford, and 
Cambridge, which altogether brings up the annual 
expenditure in support of university education to 
about 70,0001. Capital grants have further been made 
at various times in aid of certain schools of the Uni- 
versity for the erection and improvement of buildings. 
Thus grants were made to University College and to 
Bedford College each of 30,0001. Land of the value 
of 66,700l. was also assigned at a peppercorn rent for 
the new building of the London School of Economics. 
The grant to the Imperial College of Science and 
Technology has been increased from 5o000l. in 1908-9 
to 13,000!. in 1918-19. 

Many of the reforms foreshadowed by the Educa- 
tion Act, 1918, have already been anticipated, such, 
for example, as the reduction in the size of classes, 
the establishment of central schools, the promotion 
of physical training, and the provision of maintenance 
allowances. The raising of the school age to fourteen 
plus and the reduction aforesaid will necessitate the 
provision of school-places for 120,000 children, 32,000 : 

NO. 2648, VOL. 105] 

a 

of which have been already provided, and will entail 
the appointment of 200 new teachers each year for ten 
years. Nineteen per cent., or some 14,000 children 
between eleven and twelve years of. age, are - fitted 
for some special type of school, and the Council has 
therefore decided to increase the number of centraj 
schools already provided from 60 to 100, and to 
lengthen the course in such schools to five years, 
Thus some 80 per cent. of the children remain to be 
dealt with until they reach the limits of the compulsory 
age, and measures are being taken to ensure the most 
enlightened treatment of such children in regard to 
both their physical and intellectual training such as 
prevails in the secondary schools, The attendance at the 
secondary schools in London ranges from 1-3 per 1000 
in Shoreditch to 18:8 per 1000 in Lewisham. Addi. 
tional accommodation is urgently needed, and the 
Council proposes therefore to build four entirely new 
schools and to rebuild or enlarge seventeen more. 

It is anticipated that the new scholarship scheme 
of the Council and the better conditions of service will 
attract more candidates to the teaching profession. 
The report of the Board of Education for 1918 shows 
that in England only 150 men and 4000 women com- 
pleted courses of training as teachers, whereas in 1914 
the corresponding figures were about 2000 men and 
3600 women. The annual requirements of London 
alone will in the near future be at least 1200, 
and with the view of meeting in pari this 
demand the Council proposes to build three new 
training colleges for 750 students, which proposal will 
involve a capital expenditure of some 600,000l. The 
Council aims ultimately at securing a university course 
for all teachers. A much enlarged scheme of main. 
tenance scholarships is submitted, the ultimate gross 
cost of which, including the cost of examinations, is 
estimated to reach about 1,178,o00l. in 1931, made up 
of 730,o00l. for education and 448,ooo0l. for main- 
tenance. 

The day accommodation in the present polytechnics, 
in the various institutes, and in schools for special 
trades is about 2500, and it is proposed to increase it 
to 5600. A large amdunt of original research has 
been undertaken in the institutions both before and 
during the war in the domains of chemistry, physics, 
and engineering, and notably in the industries of 
photo-engraving, lithography, and tanning. This has 
led the Council to provide additional facilities to meet 
the requirements of research. Close consideration has 
been given to problems arising out of the powers and 
duties imposed by the Act in respect of adolescents 
engaged in employment. Provision is to be made 
next October for about 15,000 young persons, and an 
equal number will then be added to the total enrol- 
ment each succeeding three months for a period of 
two years. The number will then be 120,000, and in 

1928, when those aged from sixteen to eighteen come 
under the Act, the number will be doubled. Mean- 
while, it is proposed to establish as a first provision 
twenty-two day continuation schools at a cost on 
capital account of 131,000l. and of 116,5001. for main: 
tenance. The scheme when fully matured is estimated 
to cost for the two age-groups 14-15 and 15-16 
1,000,000l. annually, and when five years later the 
age-group 16-18 is dealt with the cost may be doubled. 
The movement of adult education by the W.E.A. has 
the full sympathy of the Council, which proposes to 
support it through the University of London. 

Pending the re-organisation of the University of: 
London, the system of annual grants, which amount 
to 46,8131. to the University and non-incorporated col- 
leges, will remain as at present. By the Act of 1918 
local education authorities may aid any investigation 
for the advancement of knowledge in or in connection 
with an educational institution. London, by reason of 
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the large scale of its operations, offers the most. pro- 

mising field in the world for research in the domain 

of education, which is the key ” to all original in- 
vestigation, scientific or. industrial, and in connection 

with the national movement for reconstruction. It 

includes the study of the mental development of the 

individuals to be educated and the study of the 

teaching methods most effective in securing that end. 

It is therefore proposed to encourage and aid extended 
educational research. The total estimated expenditure 

of the Education Committee of the Council for 1920-21 is 

estimated at 11,711,379l., being for elementary educa- 

tion 9,351,2941. and for higher education 2,360,085]., of 

which sum 5,514,206l. is raised from rates, or a rate of 
as. 5d. in the pound. A forecast is given of the addi- 
tional expenditure in London arising out of the re- 
quirements of the Education Act, 1918, which will in 

1920-21 amount to 116,o0ol., and gradually increase until 

in 1930-31 it is estimated that it will be 3,037,500l., of 
which sum taxation will bear half the cost, the other 
half being raised by an additional rate of 8d. in the 
pound on the present assessment. The report extends 
to 100 pages, and is abundantly illustrated by diagrams, 
maps, tables, and illustrations of buildings. 

The Society of Chemical Industry. 
heer Society of Chemical Industry held its thirty- 

ninth annual general meeting at Newcastle-upon- 
Tyne on July 13-16, this being the fourth occasion 
upon which the society has selected Newcastle as its 
meeting place. Appropriately enough, a series of 
papers dealing with the manufacture of coke was 
read and discussed at the first business meeting, 
whilst the second was devoted to papers dealing mainly 
with miscellaneous metallurgical questions. Simul- 
taneously the Chemical Engineering Group of the 
society held a conference devoted to problems con- 
nected with filtration and allied methods of separating 
liquids from solids. : 
Among the first day’s papers two dealt with coke- 

oven construction. Mr. W. A. Ward discussed 
“Modern By-product Coke-oven Construction "’ from 
the point of view both.of the best type to be adopted 
in different circumstances and of the details of 
design of the oven itself. Mr. Ward pointed out that 
the generally accepted view that the regenerative oven 
is more efficient than the non-regenerative oven is not 
strictly correct, and that in either case ‘the surplus 
energy is the same, because the amount of heat neces- 
sary to coke the coal is the same. . . . The difference 
lies simply in the manner in which the surplus heat 
is made use of.’? He showed that it is true that 
the former type can generally produce a larger amount 
of power available for use outside the coking plant, 
but that this is due to the fact that the former uses 
the more efficient form of power generation, namely, 
the gas engine as compared with the steam engine. 
Mr. Ward remarked also that there is no reason 
why any one of the various types of modern coke-oven 
should give better results than any other. He pro- 
ceeded to give much useful information on details of 
construction; for example, he held strongly with the 
advantages to be gained in most cases by compressing 
the coal, but advocated the use of the modern elec- 
trically driven top-charging machine instead of the 
machine making a compressed cake of coal, which is 
then pushed into the oven, and he gave short descrip- 
tions of the modern methods for quenching, screening, 
and loading the coke. 

Mr. W. J. Rees contributed a paper on ‘‘ The Cor- 
Tosion of Coke-oven Walls,’? which he attributed 
mainly to the sodic chloride and sodic sulphate in the 
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coal, and pointed out that hot, moist air carrying salt 
vapour has a highly corrosive action on fireclay bricks, 
much more, in fact,.than on other refractory bricks. 
In the salt glazing of bricks the saline vapour is 
allowed to come in contact with the brick only at a 
temperature of about 1200° C., at which the chemical 
action is rapid; in the coke-oven, on the contrary, 
the. walls of the oven never attain this temperature, 

with the result that the salt vapour penetrates into 
the interior of the brick and turns it into a weak, 
spongy mass, easily broken away. It would appear 
that the best brick for ovens carbonising salty. coal 
is a good silica brick. 

Mr. Harold E. Wright, in his paper ‘‘ Coke-oven 
Gas for Town Supply,’’ showed that illuminating gas 
can be produced more economically in the coke-oven 
than in the gas retort, and that, wherever circum- 
stances permit of its adoption, the regenerative coke- 
oven producing metallurgical coke can supply better 
and cheaper gas to the town consumer than can the 
ordinary process of gas manufacture, 

Dr. E. W. Smith, in ‘“‘ By-products from Coke-oven 
Gas,”’ dealt with a similar subject from a somewhat 
different point of view, but came to the same con- 
clusion, stating that it is only necessary to remove 
sulphuretted hydrogen from coke-oven gas in order 
to make it suitable for town supply, and that experi- 
ence at Birmingham has shown that the yields of by- 
products from coke-ovens were jus: as good as from 
horizontal gas retorts. 

Messrs. G. W. Henson and S. H. Fowles con- 
tributed a paper on ‘‘The More Economical Utilisa- 
tion of the Coke-oven and Blast-furnace Gases for 
Heating and Power.’’ They added numerous data 
and calculations to support the view which has been 
repeatedly put forward within recent years, that with 
regenerative coke-ovens built near the blast furnaces 
and steelworks, and with proper cleaning of the blast: 
furnace gases (for which they apparently prefer the 
Halberg-Beth method), better results are obtained in 
iron and steel manufacture and a large surplus of 
power can be generated by means of gas engines, 
which can supply all the power required by a modern 
iron and steel plant, whilst a considerable proportion 
of the coke-oven gas can be utilised in the melting 
furnace. They also suggest that a certain proportion 
of the electricity generated can be applied to the 
finishing of the steel manufacture in the electric fur- 
nace, which they consider has no competitor as an 
appliance for refining steel. 
Amongst the metallurgical papers was one on 

(‘Some Properties of 60-40 Brass’? by Prof. C. H. 
Desch. Such brass contains two constituents, the 
a solid solution containing 70 per cent. of copper and 
and £8 solid solution with 53-5 per cent. of copper ; 
this latter constituent is plastic at high temperatures, 
and enables the metal to be hot-rolled, worked, or 

extruded. It was found in practice, however, that 
such brass varied greatly in the ease with which it 
could be machined, and the present paper deals with 
the reasons for such variation, which was traced to 
differences of structure. A fine fibrous structure was 
found to give the best results, and this can be obtained 
by using brass containing as nearly as possible 40 per 
cent. of zinc, extruded at a moderate temperature in 
very powerful presses. 

Mr. D. W. Jones, in a paper on “‘Chemical Sheet- 
Lead,” showed the importance of using the purest 
possible lead in connection with acid plant, but that 
in case of need copper will to some extent counteract 
the injurious effect of antimony and bismuth. 

Mr. D. F. Campbell described ‘Recent Develop- 
ments of the Electric Furnace in Great Britain,”? and 
showed the progress that had been made in this branch 
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of metallurgy: ‘‘In 1914 the quantity of energy used 
in electric turnaces in Britain, excluding those used 
for aluminium, was probably less than 6000 h.p., but 
on the day of the armistice the total capacity was in 
excess of 150,000 h.p.’? The author held that fur- 
naces of more than 25 tons or above 3000-kw. 
capacity are not advantageous, and that the arc fur- 
nace has practically displaced the induction furnace. 
He pointed out the various existing applications of the 
electric furnace, and indicated the probable future 
development of this valuable appliance. 

Dr. E. F. Armstrong read a paper on ‘Catalytic 
Chemical Reactions and the Law of Mass Action,” in 
which he reviewed the present state of our knowledge 
of catalytic reactions, particularly as applied to the 
hydrogenation of certain oils. He held that the curve 
of catalytic action is linear and not logarithmic, and 
that the latter curve has been obtained by a number 
of observers owing to the fact that they had been 
working on substances in which some poison formed 
part of the substance to be hydrogenated, which 
destroyed the catalysts and thus gave the curve a 
logarithmic form. He further claimed that catalytic 
action is not a purely physical phenomenon, but is 
due to the formation of loose additive chemical com- 
pounds, of the existence of which he produced some 
evidence. 

At the conference of the Chemical Engineering 
Group the theory of filtration was discussed in two 
papers, ‘‘The Principles of Technical Filtration,’’ by 
Dr. E. Hatschek, and ‘*The Design of Mechanical 
Filters,’ by Mr. Balfour Bramwell, whilst the filtra- 
tion of gases was dealt with by Mr. J. M. Brown. 
Mr. E. A. Alliott contributed a paper on ‘ Recessed 
Plate and Plate-and-Frame Types of Filter Press: 
Their Construction and Use,’’ in which he compared 
the two types and the details of their construction; 
he also discussed various methods of feeding, the 
selection of filter-cloths, and other important points 

.in the use of filter presses, and gave data as to the 

results obtained in certain typical examples. 
Three papers dealt with centrifugal machines, 

namely, ‘‘The Sturgeon Automatic Self-Discharging 
Centrifuge for Separating Solids from Liquids,” by Mr. 
R. A. Sturgeon; ‘‘ The Sharples Super-Centrifuge,” by 
Mr. S. H. Menzies; and ‘‘A New Process for Centri- 
fugal Filtration,’? by Mr. W. J. Gee. The last-named 
appliance differs from most centrifugal machines in 
that it makes use of a filtering screen, so that it 
does really perform a process of filtration. Dr. W. R. 
Ormandy in his paper, ‘‘The Filtration of Colloids,” 
showed the effect of electro-osmotic action on colloids 
and suspensoids, and illustrated these by a series of 
experiments with a suspension of clay. 

Imperial Cancer Research Fund. 
‘THs eighteenth annual meeting of the Imperial 

Cancer Research Fund was held on July 22, the 
Duke of Bedford presiding. Sir William Church, in 
moving the adoption of the report, gave a summary 
of the investigations during the past year; in this 
he stated that the Director had continued the auto- 
logous grafting experiments, in which by transplant- 
ing an animal’s own tumour to a. part of its body 
away from the site of the primary growth an artificial 
secondary growth is established. The formation of 
secondary growths is the most certain evidence of 
the cancerous nature of a growth. It is to be hoped, 
therefore, that this method will be more widely 
applied as a control in the experiments on the pro- 
duction of cancer by chronic irritants which are being 
undertaken in so many laboratories throughout the 
world. In these experiments the most definite proof 
of malignancy is essential to progress. 
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Dr. Cramer has examined the action of a number 
of inorganic substances on cancer cells. The first step 
in these investigations is to expose emulsions of g 
transplantable tumour to the reagent in the test-tube 
and find out by inoculating the treated emulsion into 
susceptible animals the amount of damage produced, 
Salts of cerium were found to be the most active of 
those tested. Manganese and uranium salts were less 
potent, and the other elements experimented with 
were without effect in strengths which could be 
tolerated by the experimental animals. None of these 
substances, however, had any influence on growing 

tumours—a failure probably due to the irregularity 
of the circulation in the tumours, which delays the 
access of the reagents to the celis, coupled with their 
rapid elimination by the kidneys and bowels. This is 
one o% the difficulties constantly met with in direct 
therapeutic experiments on cancer. The cancer cell 

is so like ihe normal cells of the body that agencies 
which destroy it are also dangerous to life. 

Before we can plan a rational method of treatment 
it will be necessary to know more of the vital pro. 
cesses in cancer cells and the nature of the ve 
delicate differences between them and the normal, 
A beginning has been made with the study of cell. 
respiration. Respiration is essentially a combustion 
process, oxygen being taken in and carbon dioxide 
given off. These are only the first and jast terms, 
however, of a series of chemical equations, so that 
there is room for great variety in the intermediate 
stages, even if the final result should be the same. 

Dr, Drew has approached the problem by studying 
the rate of decolorisation of dilute methylene-blue 
solution by normal and cancer cells. With this 
method there is a wide difference between the two, 
decolorisation being much more rapid with normal 
cells. Dr. Russell and Dr. Gye have suspended the 
tissue emulsions in fully oxygenated defibrinated blood 
and measured the rate at which oxygen is abstracted 
on incubation at body-temperature. By this second 
method the differences are much less pronounced, 
and it is found that the more rapidly growing tumours, 
with significant exceptions, absorb more oxygen than 
those which grow slowly. The investigations are 
being continued, and give promise of interesting light 
on this fundamental feature of the life of cancer cells. 

The Duke of Bedford, in moving a vote of thanks 
to the executive committee and to others who have 
assisted in the work of the Fund during the past 
year, referred to the wide range of investigation, 
covering such important researches as those relating 
to (1) experimental induction of cancer; (2) respiration 
in normal tissues, which is a fresh line of research 
in connection with cancer; and (3) experiments on 
the action of chemical substances on cancer cells in 
the test-tube and in the body; and to the very technical 
investigation of the Director on grafting; and noticed 
with satisfaction that the Fund is again in a position 
to assist investigators at home and abroad with 
tumour material for experimental purposes. 

Liverpool School of Tropical Medicine. 

‘THE Sir Alfred Jones Laboratories of the Liver- 
pool School of Tropical Medicine were formally 

opened by Lord Leverhulme on Saturday, July 24, Sir 
Francis Danson, chairman of the School, presiding: 

Prof. J. W. W. Stephens announced the award of 
the Mary Kingsley medal to the following distin- 
guished scientific workers : 

Dr. A. G. BacsHawe, C.M.G., well known for his 
researches on sleeping sickness in Uganda. Since 
1908 Dr. Bagshawe has been director of the Tropical 
Diseases Bureau and general editor of the Tropical 
Diseases Bulletin. This publication occupies a unique 
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position in the world; it is of the utmost value to all 
workers in tropical medicine, and its success is due 
to the tireless devotion of its editor. 
Dr. ANDREW BaLrour, C.B., C.M.G., director-in- 

chief of the Wellcome Bureau of Scientific Research, 
London. Dr. Balfour was director of the Wellcome 

Tropical Research Laboratories, Khartum, from 
1902-13- His knowledge of the theory and practice 
of tropical sanitation is unsurpassed. His intellectual 
activities also overflow into literary channels, and he 
is known as the author of novels and tales of 
adventure. 
Pror. R. T. Leper, helminthologist to the London 

School of Tropical Medicine since 1905. Prof. Leiper 
has established a world-wide reputation for his know- 
ledge of those parasitic worms that affect man, more 
especially in tropical lands. His recent elucidation of 
the part played by fresh-water snails in the transmis- 
sion of the Bilharzia disease of Egypt is of the greatest 
scientific and economic importance. 
Major E. E. Austin, D.S.O., assistant in the 

British Museum (Natural History). Author of 
numerous monographs on flies. Especially well 
known to students of tropical medicine for his mono- 
graph on the tsetse-flies. 
Dr. A. L. GUILLAUME BrRODEN, director of the State 

School of Tropical Medicine, Brussels. Formerly 
director of the Bacteriological Laboratory at Leopold- 
ville, Belgian Congo. Has published numerous works 

on trypanosome diseases of man and domestic stock. 
Mrs. ALBERT CHALMERS, in recognition of the work 

of the late Dr. A.. J. CuHatmers, who succeeded Dr. 

Balfour as director of the Wellcome Tropical Research 
Laboratories, Khartum. Dr. Chalmers was joint 
author with Dr. Castellani of a most comprehensive 
text-book of tropical medicine. 
Pror. B. Grassi, professor of comparative anatomy, 

University of Rome. Distinguished as a zoologist. 
Played a leading part in Italy in demonstrating the 
transmission of malaria by Anopheline mosquitoes. 

Dr. F. MEsNIL, professor at the Institut Pasteur, 
Paris. Joint author with Prof. Laveran of the 
standard work on trypanosomiasis. 

Dr. EpMOND SERGENT, director of the Institut 
Pasteur, Algeria. Dr. Sergent is the elder of two 
brothers greatly distinguished for their researches in 
tropical medicine. 

Dr. C. W. Stites, professor of zoology, United 
States. Public Health and Marine Hospital Service; 
scientific secretary of the Rockefeller Sanitary Com- 
mission for the Eradication of Hookworm Disease—a 
disease which was responsible for widespread mental 
and physical deterioration in the Southern States of 
America. 

Dr. T. Zammit, who made a fundamental observa- 
tion which led to the discovery that goat’s milk was 
the source from which man contracted undulant fever. 
His archzwological researches on the megalithic 
remains of Malta are well known, and the University 
of Oxford has recently shown its appreciation of his 
work by conferring on him an honorary degree. 

After the ceremony the laboratories were inspected 
by the large, distinguished gathering of scientific and 
influential people, and general admiration was ex- 
pressed for the completeness of the building and its 
equipment. The well-furnished library and _ the 
museum, which already contains many interesting 
exhibits, attracted considerable notice, while the 
lighting and spaciousness of the main laboratory were 
also much commended. 
The occasion was marked by the issue of an 

interesting illustrated ‘‘ Historical Record,’’ tracing 
the progress of the School from its foundation. in 
1898 to the present time. 

No. 2648, VOL. 105 | 

At a banquet held in the evening Sir Francis 
Danson appealed for a sum of 100,000l. to meet the 
increased cost of maintenance of the Liverpool Labora- 
tories and of the new Sir Alfred Jones Tropical 
Laboratory, now in course of erection at Sierra 
Leone. Sir Francis Danson himself contributed to 
the fund a sum of 1oool., in memory of his son who 
fell in the war. 

Central Headquarters for British Chemists- 
T a dinner held in honour of Lord Moulton on 

July 21, Sir William Pope announced that a 
public appeal was about to be made for funds for 
the erection of central headquarters for British 
chemistry. None of the chemical bodies has the 
accommodation for a meeting of more than two 
hundred persons, or adequate library space. The 
Chemical Society conducts its business at Burlington 
House, Piccadilly, in rooms provided by the Govern- 
ment nearly fifty years ago, when the membership 
was about one-fifth of what it is to-day. The Insti- 
tute of Chemistry possesses a good building in Russell 
Square, completed during the first year of the war, 
but it is barely adequate for the present activities of 
the institute, which has to look to colleges for hos- 
pitality for any general meeting of unusual interest 
and for lectures. The Society of Chemical Industry 
and the Society of Public Analysts hold their meetings 
at the Chemical Society’s rooms, Neither of these bodies 
nor any other which is concerned with chemistry, such 
as the British Association of Chemical Manufacturers, 
the Faraday Society, the Biochemical Society, and 
those devoted to the various branches of technology— 
brewing, dyes, glass, ceramics, iron and steel, non- 
ferrous metals, leather, concrete, petroleum, and -so 
forth—possesses accommodation to compare with the 
spacious halls and headquarters of the Institutions 
of the Civil, the Mechanical, and the Electrical 

Engineers, and of the Royal Society of Medicine. 
The appeal, which will be made by the Federal 

Council for Pure and Applied Chemistry, on which 
practically all the chemical interests of the country 
are represented, has the cordial support of Lord 
Moulton, who, as Director-General of Explosives 
Supplies, Ministry of Munitions, repeatedly acknow- 
ledged the services rendered during the war by these 
scientific, technical, and industrial bodies. 

The scheme, which aims at providing under one 
roof, so far as is practicable, a common meeting- 
place, librarv, and editorial facilities for technical 

journals, is highly desirable, and indeed imperative, 
as a matter of supreme importance to the welfare of 
the whole country in relation to questions of defence 
and the maintenance and development of all branches 
of industry and commerce which depend on the 
applications of chemistry. The sum _ required for 
building is estimated at 250,000l.; a similar sum is 
required for establishing a chemical library and to 
provide for the compilation and production of works 
of reference in the English language. 

University and Educational Intelligence. 

Lreps.—Owing to the unavoidable growth of the 
expenditure necessary for the maintenance of the 
efficiency of its work, the council has come to the 
conclusion that an increase must be made in the 
scale of fees charged to students for tuition and 
examination. The increase has been kept as low as 
possible, in no case being more than about 17} per 
cent. 
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The council has instituted an Appointments Board 
for the purpose of supplying students at the end of 
their University career with information about vacant 
appointments. Mr. W. R. Grist has been appointed 
the first secretary of the board. 

Mr. G. C. Steward has been appointed assistant 
lecturer in applied mathematics. 

Lonpon.—Mr. V. H. Mottram has been appointed 
as from September 1, i920, to the University chair 
of physiology tenable at King’s College for Women 
Household and Social Science Department. He is 
at the present time head of the Animal Nutrition 
Laboratory at Messrs. Lever Bros. 

Dr. W. S. Lazarus-Barlow has been appointed to 
the University chair of experimental pathology at 
Middlesex Hospital Medical School. Since 1903 he 
has been director of the Cancer Research Laboratories 
at Middlesex Hospital. 

Dr. J. C. Drummond, lecturer in physiological 
chemistry at University College, has been appointed 
as from September 1, 1920, to the University reader- 
ship in that subject. 
The following doctorates have been conferred by 

the Senate :—D.Sc. in Botany: Miss Kate Barratt, 
an internal student of the Imperial College, Royal 
College of Science, for a thesis entitled ‘A Contribu- 
tion to our Knowledge of the Vascular System of the 
Genus Equisetum.’’ D.Sc. in Chemistry: Mr. E. E. 
Turner, an internal student of East London and 

Goldsmiths’ Colleges, for work carried out for 
British Dyes, Ltd., and the Ministry of Munitions. 
D.Sc. in Experimental Psychology: Mr. G. E. 
Phillips, an internal student of University College, for 
a thesis entitled ‘‘ Mental Fatigue.” D.Sc. in Mathe- 
matics: Mr. G. B. Jeffery, an internal student of 
University College, for a portion of a thesis: Part ii., 
“The Motion of a Viscous Fluid,”? and part iii., 
““Whittaker’s Solution of Laplace’s Equation.”” D.Sc. 
in Physics: Mr. G. D. West, an internal student of 
East London College, for a thesis entitled ‘‘ The 

Forces Exerted on Surfaces Exposed to Radiation.’ 
D.Sc. in Zoology: Mr. F. J. Wyeth, an internal 
student of King’s College, for a thesis entitled ‘On 
the Development of the Auditory Apparatus in 
Sphenodon punctatus.’ 

At the last meeting of the Senate of the University 
the question of the acceptance of the Government’s 
offer to provide a site at Bloomsbury was again under 
discussion. A letter was considered from the Presi- 
dent of the Board of Education stating that the 
Government was prepared to~ continue to be 
responsible for maintenance, rates, etc., in respect 
of the new University headquarters buildings, and 
also, when the time comes for King’s College to 
vacate the existing premises in the Strand, to ask 
Parliament for authority to purchase the buildings 
at a fair valuation. The Senate was, however, un- 

able to make a similar offer in respect of the building 
at present occupied by the University at South 
Kensington, which (unlike the King’s College build- 
ing) was not erected from funds raised by the Uni- 
versity. Eventually the Senate resolved :—‘ That, 
while recognising and welcoming the desire of the 
Government to assist the University, the Senate, in 
view of the important issues involved and the un- 
certainty as to the nature of the offer in many respects, 
desire time for further consideration and consultation 
with the Government; and that the Government be 
requested to keep their offer open to allow time for 
such further consideration.” 
The following appointments have been made at 

King’s College:—Dr. J. A. Hewitt, lecturer and 
demonstrator in physiology; Dr. O. Inchley, lecturer 
in pharmacology; Mr. J. E. Hadfield, lecturer in 
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psychology; Mr. C. S. Salmon, lecturer in physical 
chemistry; Mr. H. W. Cremer, lecturer in inorganic 
chemistry; Mr. W. Partridge, lecturer in chemistry 
(Public Health); Mr. H. T. Flint, lecturer in 
physics; Miss C. W. M. Sheriff, assistant lecturer in 
mathematics; and Mr. L. D. Stamp, demonstrator 

in geology. 

Mr. J. HicHam, senior physics master at the 
Durham Johnston School, has been appointed lec. 
turer in physics and electrical engineering in the 
University of Manchester. 

Mr. E. Rawson, head of the engineering depart. 
ment of the Portsmouth Municipal College, has been 
appointed principal of the Municipal Technical Insti. 
tute, West Bromwich. 

Mr. S. ManGuaM, lecturer in botany at Armstrong 
College, Newcastle-upon-Tyne, has been appointed to 
the chair of botany at the University College of 
Southampton. 

In Pamphlet No. 8 just issued by the Bureau of 
Education, India, Mr. L Watkins deals with 
‘Libraries in Indian High Schools.’? The pamphlet 
gives a useful list of selected books, and provides 
excellent suggestions as to the principles which should 
govern the choice and classification of volumes for 
school libraries. Its usefulness should not be limited 
to India; librarians of schools in the United Kingdom 
and in other parts of the Empire would find it well 
worth reading. The pamphlet is published by the 
Superintendent, Government Printing, Calcutta, and 
the price is four annas. 

Tue address of Sir E. Sharpey Schafer, of Edin. 
burgh University, on ‘“‘The University Problem,” 
delivered at Cardiff in January last, and now issued 
in pamphlet form, deals with a question of grave 
importance to the educational, and therefore to the 

social, productive, and political well-being of the 
nation. Sir Sharpey Schafer pleads for a wider out 
look and a clearer vision of the needs of higher educa. 
tion of the university type. He deprecates the idea 
that universities must find their location in large 
cities, and pleads for the open air and the country- 
side as involving far less expense in both sites and 
buildings, which latter he would plan so as to be of 
not more than one or two stories in height. In 
support of his contention he cites the cases of London 
and Edinburgh, to which may be added those of other 
cities in the North of England. The ideal environ- 
ment for a university, he claims, is an academia, 
a place for undisturbed work whence the sights and 
sounds of the city are excluded. He alludes to the 
campus surrounding many an American university, 
extending from a hundred acres to space to 
reckoned in square miles, which often constitutes one 
of the most beautiful features of the city in which it 
is situate. Why should not London with its seven 
million residents have as many university centres 
as Scotland, Sweden, Ireland, or Yorkshire with far 
smaller populations? The universities ought to find 
their financial support in the State, since the educa- 
tion they give is essential to its welfare and an asset 
of first-rate value. There should be no restriction 
to the entrance of the genuine, well-qualified student, 
no matter whence he comes. Original research should 
be fostered, and only teachers capable of it appointed. 
The pursuit of new knowledge is essential. The 
arguments set forth in furtherance of the claims of 
university teachers and the statements adduced in 
their support are worthy of serious attention at the 
present critical time. 

JuLy 
—— 

Academ 

in the cl 
catalytic 
of ferrov 
oxidation 
great as 

The ame 
the acid 
degree © 
Vacuome 
gerticillai 
Jancovesc 

clasic cr 
plood ct 
action 0' 
integrati 
portal vi 

intestina 
acids, bi 

incomple 
vein for 
their in} 
prevente 

influenc 
respirati 
of speci 
The hig 

with thz 

compen: 
example 
of elast 
an elin\ 
limitati« 

and a 1 
gested, 
mangar 
cent. of 
materia 

metal 

change 
watch f 
in twer 
linear | 
jectivel: 
Enume 
surface 
plicatio 
tions o 
elastici’ 
portion 
nickels 

cent. o 
in thr 

laws o 

simultz 
M. Pa 
retarda 
tions 
When 

denser 
of the 
equal 
influer 
plicate 

81x I¢ 
exacth 

vibrati 
The g 
of sen 

; by re 

tempe 



) 

— 

ical 
anic 
Stry 

in 
r in 
ator 

the 
lec. 
the 

art. 

een 
Sti. 

smM eae Se eee OetTtTTrSE 86 Aa tF7 

eo ee 

ES a SS eee 

of sensitiveness.—H.- Weiss 

Juty 29, 1920] NATURE 699 

Societies and Academies. 

Paris. 
Academy of Sciences, July 12.—M. Henri Deslandres 

jn the chair—L. Maquenne and E. Demoussy : The 

catalytic action of copper salts on the oxidation by air 

of ferrous compounds. Copper salts accelerate the 

oxidation of ferrous salts by air, even in dilutions so 

great as O-2 mgr. of copper per 100 C.C. of solution. 

The amount of oxidation depends on the nature of 
the acid present, and is in direct relation with the 

degree of hydrolytic dissociation.—P. A. Dangeard : 
Vacuome, plastidome, and spherome in Asparagus 
verticillatus.—F. Widal, P. Abrami, and M. N. 

lancovesco: The possibility of promoting the hamo- 
casic crisis by the intravenous injection of portal 
blood collected during the digestive period. The 
action of the liver on the proteids of incomplete dis- 
integration arising from digestion and carried by the 
portal vein. An experimental proof that the gastro- 
intestinal mucous membrane absorbs not only amino- 
acids, but also compounds in which the proteolysis is 
incomplete. These products are present in the portal 
vein for about two hours and a half after a meal, and 
their injurious action upon the general circulation is 
prevented by the liver.—H. de Chardonnet: The 
influence of the American rocking-chair upon the 
respiration.—J. A. L. Waddell: The economical use 
of special alloy steels in the construction of bridges. 
The higher elastic limit of a special steel compared 
with that of an ordinary carbon steel may more than 
compensate for the increased price. Some detailed 
examples are given.—C. E. Guillaume: The anomaly 
of elasticity of the nickel steels: The realisation of 
an elinvar and its application to chronometry. The 
limitations of nickel steel watch-springs are discussed, 
and a new ternary nickel-chromium steel alloy sug- 
gested, containing chromium with small quantities of 
manganese, tungsten, and carbon equivalent to 12 per 
cent. of chromium. The results with springs of this 
material used with a balance-wheel made of a single 
metal have proved extremely satisfactory. The 
change of temperature from o° C. to 30° C. with a 
watch fitted with one of these springs was two seconds 
in twenty-four hours, and the rate was practically a 
linear function of the temperature.—G. Fubini: Pro- 
jectively applicable surfaces—L. E. J. Brouwer: 
Enumeration of the classes of representations of a 
surface on another surface.—M. Galbrun: The ap- 
plication of the equations of elasticity to the deforma- 
tions of a helical spring.—P. Chevenard: Study of the 
elasticity of torsion of nickel steels with a high pro- 
portion of chromium. <A study of three series of ferro- 
nickels containing approximately 5, 10, and 15 per 
cent. of chromium. The results are given graphically 
in three diagrams.—E. Jouguet: Remarks on the 
laws of resistance of fluids —G. Sagmac: The two 

simultaneous mechanics and their real connections.— 
M. Pauthenier: Study of the ratio of the absolute 
retardations in carbon bisulphide for increasing dura- 
tions of charge. The appearance of electro-striction. 
When the duration of the charge of the Kerr con- 
denser much exceeds a millionth of a second, the ratio 
of the retardations in carbon bisulphide is no longer 
equal to —2. The contraction of the liquid under the 
influence of the electric field, electro-striction, com- 
plicates the results; when the time of change is 
&1x10-* seconds, the effect of electro-striction 
exactly compensates the double refraction for the 
vibrations perpendicular to the field.—C. Florisson : 

e galena-metal contact rectifier. Artificial increase 
: The constituents formed 

by reciprocal penetration of zinc and copper at a 
temperature where one of the two metals and all 
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their alloys are in the solid state. The constant tem- 
perature required for these experiments was secured 
by the use of a sulphur vapour bath under a reduced 
pressure, the temperature thus obtained varying only 
at most 1° from 410° C. Micrographic methods 
were used for studying the resulting alloys, and two 
photographs illustrating the results are reproduced.— 
MM. Lespieau and Garreau: The phenylpropines. 
The reaction between benzyl chloride and the mono- 
sodium derivative of acetylene failed to give benzyl- 
acetylene, the isomer phenylmethylacetylene being the 
only product. The same substance was obtained by 
starting with epidibromohydrin and phenylmagnesium 
bromide and treating the resulting compound, 
C.H,°CH.*CBr:CH., with alcoholic potash. A yield 
of 40 per cent. of the desired benzylacetylene was 
obtained by the interaction of phenylmagnesium 
bromide and propylene tribromide.—G. Mignonac ; ‘The 
catalytic hydrogenation of nitriles: mechanism of the 
formation of secondary and tertiary amines. The 
best explanation of the secondary reduction products 
arising from the reduction of benzonitrile by hydrogen 
in presence of nickel and working in an anhydrous 
liquid is that the primary reduction product is 
benzaldimine, C,H,-CH:NH. This can give benzyl- 

amine by direct reduction and benzalbenzylamine by 
condensation, and the latter compound has been 
isolated in quantity.—G. Zeil: The proportional con- 
stant relating seismic frequency with rainfall.—R. 
Abrard: The geological constitution of Djebel Tselfat, 
Western Morocco.—G. Arnaud: A bacterial disease of 
ivy, Hedera helix.—C. Porcher: Milk and apthous 
fever. Comparisons of the quantity and quality of the 
milk from apthous teats of a cow when the milk is 
retained and drawn off.—A. Vandel: Reproduction of 
the Planaria and the meaning of impregnation in these 
animals.—M. de Laroquette: Analogies and differ- 
ences of biological action of the various parts of the 
solar spectrum.—C. Pérez: A new Cryptoniscian, 
Enthylacus trivinctus, an intrapalleal parasite of a 
Sacculina. A case of parasitism of the third degree. 
—J. Dragoiu and M. Fauré-Fremiet: Histogenesis and 
time of appearance of different pulmonary tissues in 
the sheen.—G. Bertrand and Mme. Rosenblatt: Does 
chloropicrin act upon soluble ferments? From ex- 
periments carried out with sucrase (from yeast and 
from Aspergillus niger), amygdalinase, urease, cata- 
lase, zvmase, laccase, and tyrosinase, it was found 

that chloropicrin exerts only a feeble inhibiting action 
on soluble ferments, and some other explanation must 
be found for its highly toxic action upon living cells. 

Care Town. 

Royal Society of South Africa, June 16.—Dr. A. Ogg, 
vice-president, in the chair.—L. Péringuey: Note on a 
recent discovery of stone implements of Palzolithic 
type throwing light on the method of manufacture in 
South Africa. The author described a collection of 
Paleolithic stone implements from the Montagu 
Caves, and showed that the completed implement is 
flattened, rounded at one end and tapering to a point 
at the other, and being chipped to a sharp edge all 
the way round. From this demonstration it is now 
possible to pronounce that many of the implements 
so far known which are blunt at one part or another 
are unfinished or damaged specimens. Further, it is 
shown that a large block was chipped down in order 
to form a relatively small delicately worked imple- 
ment, and the very large chipped stones that have 
sometimes been found are seen to be initial stages in 
the manufacture.—W. A. Jolly: The reflex times in 
Xenopus laevis. The author described his method of 
measuring exactly the refiex times in the reflexes from 
the limbs of the South African clawed frog or toad, 
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and gave a note of the times ascertained in the de- 
cerebrate animal.—C. L. Herman: Notes on the 
Platana of the Cape Peninsula. The marked differ- 
ence in the shoulder-girdle of the Platana of the Cape 
Peninsula from that described and figured by 
Boulenger as appertaining to Xenopus laevis was 
pointed out. The importance of the shoulder-girdle 
as a basis for systematic classification was  reterred 
to, and the probability of this Platana being a primi- 
tive form was suggested. The formation of the 
external nasals was described, and attention directed 
to the horny epidermal fold on the superior half of 
the nasals which gives it rigidity. The synchronous 
contractions of the nasals and the movement of the 
premaxilla and maxilla were described and their 
nature was discussed. It was suggested that this occurs 
in all the Xenopus, and the wish was expressed that 
this remarkable phenomenon, now described for the 
first time, should be looked for in the case of water- 
frogs generally.—J. R. Sutton: A _ possible lunar 
influence upon the velocity of the wind at Kimberley 
(second paper). In this paper the author continues 
the investigation described in a previous paper under 
the same title. A table and a diagram are given 
showing the deviations of wind-speed at the times of 
perigee from the monthly means, arranged in hours 
of the lunar day. The ranges of velocity deduced are 
somewhat greater than those previously found for the 
average of all lunar distances. The noon and mid- 
night perigee curves are remarkable, and suggest that 
the wind-speed deviations attributable to the moon are 
largely due to the superimposition of the lunar air- 
tide upon the diurnal variations of wind velocity. 
Thus no two different places could be expected to 
have quite the same velocity deviation curves. 
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